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INNERMOST ASIA: ITS GEOGRAPHY AS A 
FACTOR IN HISTORY 


Sir Aurel Stein, K.C.I.E., F.B.A. 
The First Asia Lecture.” 


Delivered at the Meeting of the Society, 3 November 1924. Map of the 
Lop Desert follows p. 472. The general map will be published 
with the second part of the lecture in the Fune Fournal. 


T was last spring, in the course of a holiday wandering through 
Northern Syria, that I received the letter conveying your Council’s 
kind invitation to deliver the first of those lectures on Asia which a bene- 
factor of the Royal Geographical Society has endowed. I was much 
gratified by the distinction, but at the same time somewhat embarrassed. 
On previous occasions during the last twenty-two years when I had the 
privilege of addressing you, it was my good fortune each time to give you 
an account, condensed indeed, yet, I hope, not too dry like some familiar 
“extracts,” of a journey of exploration successfully accomplished. 
Each of them had taken me into that great region of drifting sands, bare 
wind-eroded steppes, and barren mountain ranges which may in its present 
condition well be called the dead heart of Asia. This time I do not 
enjoy the good fortune of being able to tell you of fresh travels and 
discoveries made there. The abundant harvest of surveys, geographical 
observations, and archzological “ finds”’ I had brought back from my 
third Central-Asian expedition was, alas, bound to exact its penalty in 
the shape of years of labour at the desk, such as the publication of adequate 
records demands. This duty to research, together with the sad realities 
of present Eastern politics which bar access for me to my lifelong goal 
across the Indian North-West frontier, has denied me since 1916 the 
eagerly desired chance of another Central-Asian expedition. Yet my 
thoughts, whether in the condensed humanity of London, or in the 
peaceful solitude of my Kashmir mountain camp, never cease to turn to 
scenes of past work in that vast desert region of innermost Asia. 

This may suffice from a personal point of view to explain the choice 
of subject I have made for my lecture to-night. But it may be justified 
even more by the appeal which that region must make both to the geo- 
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grapher and to the historical student. That region is singularly fitted 
to illustrate on the one hand how geographical features may invest even 
the least attractive parts of our globe with very real importance for the 
history of civilization, and on the other hand to show how helpful the 
evidence of the traces left on such ground by past human activity can 
be for throwing light on various aspects of much-discussed physical 
changes.* 

The region to which I wish to take you to-night may be roughly 
described as comprising those vast basins, elevated and drainageless, 
which extend from east to west almost halfway across the central belt 
of Asia. Their longitudinal rim is well defined by the big rampart of 
the Tien Shan, the “‘ Celestial Mountains,” in the north and the snowy 
Kunlun ranges in the south which divide those basins from Tibet.f 
The eastern border of the region may ‘be placed where the Nan Shan, 
itself a continuation of the Kunlun, forms the watershed towards the 
drainage area of the Pacific Ocean. In the west it abuts on the mighty 
mountain mass of the Pamirs, the /maos of the ancients, which joins the 
Tien Shan to the Hindu Kush and on its western flanks gives rise to the 
headwaters of the Oxus. 

If you look at the map which is put before you on the screen it 
might well seem as if this vast region of which I have just indicated the 
borders in the broadest of outlines, had been intended by nature far 
more to serve as a barrier between the lands which have given to our 
globe its great civilizations than to facilitate the exchange of their cultural 
influences. For within this area, measuring some 1500 miles in a direct 
line from east to west and close on 600 miles from north to south where it 
is widest, the ground capable of settled life is strictly limited to strings 
of oases, and of them only a few in the extreme west and east offer enough 
arable soil to support a population of some size. The rest of this area 
is occupied by huge stretches of desert. Whether they extend over high 
mountain ranges, or wide barren belts of foothills with their gravel 


* For essential details of the topography of this great region reference may be 
made to the maps of ‘Chinese Turkistan and Kansu, from surveys made during 
the explorations of Sir Aurel Stein, 1900-01, 1906-08, 1913-15,’ published by the 
Survey of India, 47 sheets, scale 1 : 500,000, 1918-22. 

In my ‘Memoir on Maps of Chinese Turkistan: and Kansu’ (Trigonometrical 
Survey Office, Dehra Dun, 1923), chapter ii., I have briefly discussed the chief 
physical features determining the geographical character of the several main divisions 
of this region. 

For archeological facts illustrating the cultural past of this region, as well as 
for observations on its historical geography and ancient civilization, see my detailed 
reports, ‘ Ancient Khotan,’ 1907 ; ‘ Serindia,’ 1921 (Clarendon Press, Oxford). 

+ An endeavour has been made in this paper and the two maps intended to 
illustrate it to spell all localnames according to the latest decisions of the Permanent 
Committee on Geographical Names. 

Chinese local names are spelt as in the Chinese Postal Guide; other Chinese 
names have been spelt according to the Wade system of transcription. 
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glacis, or over plains overrun by moving sands, these deserts are almost 
everywhere devoid of water. 

It is this extreme deficiency of water which invests by far the greatest 
portion of the area we are considering with the character of what I may 
call “‘ true desert.” Let me lay stress on the word “true” in this ex- 
pression in order to make it quite clear that the ground over which I 
shall have to ask you to follow me to-night in tracing historical move- 
ments, differs greatly indeed from those deserts with which biblical stories, 
descriptions of Arabian or South African scenery, and the like have made 
many of us familiar in a certain sense. These “ tame deserts,” as I 
should venture to call them for the sake of distinction, may indeed impress 
the town dweller, especially if he comes from our centres of congested 
humanity, with their sense of solitude, emptiness, and, let me add, peace. 
But deserts in which whole tribes can wander about for long periods 
sure to find water and grazing for their flocks, at least at certain regular 
seasons, deserts in which populations driven out from their seats or 
harassed by foes cari safely seek refuge for a time, are not such as face 
us in most parts of the huge basin between the Celestial Mountains 
and the Kunlun. 

By far the greater part of this basin is filled by the dune-covered 
Taklamakan and the wastes of hard salt crust or wind-eroded clay of 
the Lop Desert which stretch almost unbroken for a total length of over 
800 miles from west to east. In them the absence of moisture bans not 
only human existence but practically also all animal and plant life. Con- 
ditions are almost as forbidding in the high mountains and plateaus 
of the Kunlun. There vegetation is to be found only at great elevations 
where the proximity of glaciers provides moisture and allows vegetation 
to grow for a few months in the year under quasi-arctic conditions, or 
else in the extremely confined space which the streams fed by those 
glaciers leave at the bottom of deep-cut narrow gorges. It is solely to 
the water carried down by these streams that the oases scattered along the 
edges of this and the basins adjoining eastwards owe their existence ; for 
nowhere is cultivation of any kind possible unless irrigation is provided 
by canals. It is, of course, clear that the almost total absence of atmo- 
spheric moisture which such conditions imply directly results from the 
geographical position of the basins. A glance at the map is enough to 
show us how vast the distances are which separate them on all sides 
from the seas and their life-giving vapours. 

Where nature has been so stingy with those gifts which create resources 
for human existence and favour close occupation, it is obvious that the 
ground, however extensive, and however important for the great historical 
movements it has witnessed, can offer but little scenic attraction by 
diversity of natural features. I wish I possessed the gift of making, 
by a few striking word-pictures, those who now hear me visualize all the 
essential aspects of those barren regions through or along which there 
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moved for centuries the currents of trade, conquest, and cultural inter- 
course linking the Far East with the West and with India. But this 
gift, so graphically displayed in a great poet’s scenic descriptions for a 
drama dealing with momentous historical events—I think of Thomas 
Hardy’s Dynasts—is not within my reach. So I must be content to give 
you a summary survey, a bird’s-eye view as it were, of the several zones 
into which that great region is divided by main geographical features, 
and to hope that slides, all of them brought back fron my journeys, 
will to some extent help to enliven them. 

It will be best to start on our rapid survey from the west, not merely 
because it was from that side that the earliest influence of the classical 
world, of India and of Persia passed into innermost Asia and thence into 
China, but also because the mountain barrier to be crossed there has 
attracted more interest among us than the rest of the encircling ranges. 
I mean the great meridional range which from the series of high open 
valleys adjoining it westwards may conveniently be referred to as that of 
the Pamirs. It joins the Tien Shan on the north to the ice-clad Hindu 
Kush on the south, and was known already to the Ancients by the 
name of Jmaos. Ptolemy in his Geography’ quite correctly describes it 
as the range dividing the two Scythias, zatva and extra Jmaon. ‘These 
terms closely correspond to the Inner and Outer Tartary of our grand- 
fathers’ geography and to the more appropriate ones of Russian Turkistan 
and Chinese Turkistan of our own. On this range lies the watershed 
between the drainage areas of the Oxus and the Tarim rivers, and this 
watershed has been rightly enough accepted in practice (though scarcely 
in a formal diplomatic way) as the frontier between Russian and Chinese 
territory on these inhospitable high uplands. But it is of interest to 
observe that the line of greatest elevations, culminating in the ice-clad 
dome of Muz Tagh Ata (24,388 feet; Pl. 1) and in the still higher 
chain of Qungur, with one if not two peaks rising well over 25,000 feet, 
stretches to the east of the watershed. 

To the high plateau-like valleys of the Pamirs which extend to the 
west of this line and for the most part are drained by the headwaters of 
the Oxus and its main tributaries, it is unnecessary to make more than 
passing reference; for all their geographical and historical aspects have 
been long ago analysed in a masterly publication of your late President, 
Lord Curzon. Nor do those bleak uplands properly fall within the limits 
of the region which concerns us here. Only to two points may special 
attention be called here. One is the very slight amount of precipitation 
which those bleak uplands receive. It explains their continuous occupa- 
tion all through the year by small scattered camps of nomadic Qirghiz, 
notwithstanding their great elevation between circ. 11,000 and 13,000 
feet and the rigorous climatic conditions. It stands out in conspicuous 
contrast to the great extent of the glaciation to be found on the previously 
mentioned line of high peaks. We shall have occasion to note the same 
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curious contrast in the case of the northernmost Kunlun range and to 
consider an interesting question of climatic change that it raises. 

The other point concerns the lines of communication which lead 
through or past the Pamirs into the Tarim basin. Importance attaches to 
these, as they must be assumed to have served in ancient times as arteries 
for the trade and cultural relations which linked the Tarim basin with 
the Oxus region. This comprised Bactria and Sogdiana, great flourishing 
territories occupied from an early period by Iranian populations and per- 
meated by influences both from the Hellenistic Near East and from 
Buddhist India. Though the general east-to-west direction of all the 
Pamir valleys would seem distinctly to favour their use for such inter- 
course, yet geographical conditions make it clear that only two routes 
could lay claim to serious importance in this respect. 

One of them lies to the south, leading from Badakhshan up the open 
valley of Wakhan to the head of the true main feeder of the Oxus. Thence 
it crosses either by the Wakhjir Pass or the passes approached over the 
Little Pamir, into the habitable portion of Sariqol, south of Muz Tagh 
Ata. From Tash Qurghan, which I have proved to have been already in 
ancient times the capital of this small mountain territory of Sarigol, the 
Hopanto of the Chinese, difficult tracks through very confined gorges 
in the main chain of the great meridional range lead down to the utterly 
barren foothills on the side of the Tarim basin, and so on to the oases 
of Kashgar and Yarkand. It is this southern route up the main Oxus 
and through Sarigol which Marco Polo followed on his ever-memorable 
journey to Cathayin 1273. Before him it had served Hsiian-tsang, the 
great Buddhist pilgrim whom I am accustomed to claim as my patron 
saint, when he returned to his Chinese home A.D. 644, laden with sacred 
Buddhist texts and relics after seventeen years’ travels in India and the 
adjoining lands. In 1603 it saw again a pious traveller, in the person of 
Benedict Goés, the Jesuit lay brother. He had set out from India “‘ to 
seek Cathay,” and after spending years on his way “ found heaven” 
instead and rest from all earthly troubles when reaching Suchow on the 
borders of true China. 

But far more important for trade was the northern route which started 
from that-ancient centre of Bactra, corresponding to the modern Balkh. 
It ascended the Qizil Su or Surkh Ab to the big Pamir-like valley of 
the Alai, and thence crossed the saddle above Irkeshtam to the head- 
waters of the river of Kashgar and thus down to the oasis itself. This 
route, of which in 1915 I was able to follow considerable portions both 
on the Russian Pamirs and through the Qarategin hills of Bukhara, 
offers particular interest to the student of the historical geography of 
Central Asia; for the researches of two great scholars, both closely 
connected with this Society, Sir Henry Rawlinson and Sir Henry Yule, 
have made it certain that it corresponds to the road which, as Ptolemy in 
his Geography tells us, was used by the ancient caravans once bringing 
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the silk of the Seres, 7.e. of the Chinese, down to the Oxus basin and the 
great city of Bactra. 

Ptolemy derives his account of this ancient trade route from his pre- 
decessor, the Greek geographer Marinus of Tyre, who himself had drawn 
his information from the “‘ agents of Maés the Macedonian,” men actually 
engaged in the silk trade with far-away China about the first century 
of our era. It is a most interesting glimpse of those early commercial 
relations which brought Syria and other parts of Western Asia permeated 
by Hellenistic civilization into contact with the silk-producing Far East. 
This contact, as we shall presently see, was a direct sequel of the events 
which caused Chinese trade, political control, and military power to 
expand into the Tarim basin after the end of the second century B.c. It 
accounts for the remarkable part which this basin has played for close 
on a thousand years as the main channel for the interchange of cultural 
influences between China, India, and the Near East. 

If we follow eastwards the routes just briefly sketched or their few 
possible but distinctly more difficult variations, we reach through 
tortuous arid gorges (Pl. 7, 10) the western margin of the huge 
trough, appropriately known as the Tarim basin. Before we proceed 
to visit the great drift-sand desert of the Taklamakan which fills 
most of it, we may pass in rapid strides along the big mountain 
chains enclosing this basin; for were it not for the water which their 
glaciers send down into it and which the Tarim river gathers before it 
gets dried up in the Lop Nor marshes, the whole of this vast area 
would be barred to life. 

On the southern flank of the basin there extends in an unbroken line 
the mighty mountain rampart of the Kunlun. Starting from the side 
of the Pamirs we find it buttressing, as it were, in several high parallel 
ranges the great glacier-clad watershed which the Karakoram forms 
towards the Indus drainage. Through them they have cut their way 
the Yarkand river and its tributaries, the main feeders of the Tarim. 
What grazing there is to be found high up at the heads of their valleys 
is of the scantiest kind and barely suffices for the flocks of a few scattered 
Qirghiz camps. The routes which lead up these valleys, like those further 
east crossing the outermost snowy range above the little oases of Kilian 
and Sanju, all converge upon the Karakoram pass. Some 18,600 feet 
above sea-level, it is the only practicable line of communication giving 
access to Ladakh and the uppermost Indus valley. The great elevation 
of the pass and still more the difficulties of transport implied by the utter 
barrenness of the high plateaus over which it is approached, sufficiently 
explain why this route, until its quasi-artificial fostering through political 
conditions in quite recent times, has never been of much importance for 
trade or any other relations between the Tarim basin and India. 

Further to the east the Kunlun raises a practically impenetrable 
barrier to traffic of any sort (Pl. 2). The two rivers watering the Khotan 
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oasis, the Qara Qash and Yurung Qash rivers, break indeed through the 
northernmost main range (PI. 9), which maintains from here onwards a 
crestline of close on 20,000 feet for a distance of at least 300 miles. But 
their passage lies largely in extremely deep-cut and for the most part quite 
inaccessible gorges (Pl. 5, 6). Even where less confined ground can be 
gained at the head of their valleys, the extremely rugged character of the 
northern slopes of the glacier-clad range would suffice to close the way to 
any but expert mountaineers. The explorations carried out by me at the 
head-waters of the Khotan rivers in 1900 and again in 1906-8 sufficed to 
show the formidable nature of the obstacles to human intercourse raised 
here by the Kunlun. But quite as great a barrier is represented by the 
utter want of resources on the drainageless Tibetan plateaus, 15,000 to 
16,000 feet in height on the average, which adjoin and extend for many 
marches to the south (Pl. 8). Bare of grazing, fuel, and in many places 
even of drinkable water, these desolate high plateaus effectively close 
access to the Tarim basin even where the configuration of the range 
allows difficult tracks to pass through, as above the hamlet of Polur. 

Very different in character and yet almost as forbidding and barren 
is the aspect which the outer slopes of the Kunlun present above the 
Khotan section of the basin. Here by the side of wide loess-covered 
peneplains we find areas where a perfect maze of steeply serrated ridges 
and deep-cut gorges has been produced by erosion (Pl. 4). It can only 
be due to prolonged water action. Yet only on rare occasions do these 
barren slopes, unprotected by vegetation, receive any heavy rain or snow 
fall. But when it does come the great aridity of the climate helps to 
make its erosive force all the more effective. 

To the east of the glacier-girt high ground where the sources of the 
Yurung Qash river rise, the chain overlooking the Tarim basin takes for 
over 400 miles a trend to the north-east. Its character does not 
essentially change here ; but its width and height are somewhat reduced, 
and the elevated Tibetan plateaus approach it closer from the south, 
Throughout the whole length of the chain the foot of its northern slopes 
is formed by a glacis of piedmont gravel, attaining in parts a width of 
40 miles and more and everywhere utterly barren. Of the rivers which 
descend from the chain east of Khotan those of Keriya and Charchan 
alone catry their water at all seasons across this bare thirsty belt of 
gravel. 

This north-eastern bearing of the outermost Kunlun range ends 
approximately to the south of the point where the terminal course of the 
Tarim turns and dies awayin the marshes of Lop Nor. From here onwards 
the mountain rampart hedging in the great basin resumes an easterly 
bearing and sinks lower. This and the approach from the south-east 
of the high grazing grounds of the Chimen Tagh and of Tsaidam receiving 
more moisture from across Tibet account for some routes debouching 
here towards Lop Nor and the terminal Tarim. Though Lhasa is over 
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700 miles away from the little oasis of Charkhliq, corresponding to the 
ancient Shanshan of the Chinese and now practically the only permanent 
settlement in this part of the Tarim basin, there is reason to believe that 
those routes had at times served for Tibetan invasions from the south 
and for nomadic inroads also. Whatever life-giving moisture the high 
valleys and plateaus towards Tibet and Tsaidam may receive, whether 
from monsoon currents passing across India or from the side of the 
Pacific Ocean, it certainly does not penetrate to the extremity of the 
Tarim basin north of this part of the encircling range. A wide and 
utterly barren glacis, of bare gravel in parts, elsewhere overlain by big 
ridges of drift sand, stretches down here to that huge waste of hard salt 
crust which marks the dried-up bed of the ancient Lop sea. To this we 
shall have occasion to return later. 

At its extreme eastern end this dried-up sea-bed is closely approached 
by the depression which contains the terminal course of the Sulo Ho 
river and the marshes fed by it. My explorations, I believe, have shown 
that this drainageless basin of the Sulo Ho at a geologically recent period 
communicated with that of the Tarim. Along its southern rim there 
extends the Altin Tagh, as the outermost Kunlun overlooking the Lop 
tract is known to the people of Charkhliq, until it imperceptibly merges 
in the Nan Shan, the “ southern mountains ” of the Chinese. What 
exactly the morphological relation between the Nan Shan and the Kun- 
lun system is need not concern us here. It is sufficient for us to realize 
that the part played by the Nan Shan with regard to the drainageless 
basins which continue the line of the Tarim basin eastwards is just the 
same as that of the Kunlun where it flanks the latter. In the western 
portion where the Nan Shan overlooks the Sulo Ho trough for over 200 
miles from the river’s terminal marshes to its great southward bend near 
the oasis of Yiimensien, its northern slopes with their aridity and far 
advanced erosion closely reproduce physical features already familiar 
to us from the Kunlun. But there is a marked division into successive 
parallel ranges, each growing higher as we move south, and though the 
southernmost of those surveyed by us rises to peaks about 20,000 feet 
in height, access through them to the open uplands beyond is easier 
than in the Kunlun. 

On passing east of the Sulo Ho trough into the central portion of 
the Nan Shan evidence of a climate far moister manifests itself in an 
increasingly striking manner. It indicates approach to the vicinity of 
the Pacific drainage area which along the Hwang Ho or Yellow River 
extends to the adjoining parts of the Kansu province and to the north- 
eastern uplands of Tibet. Favoured by the moisture which air currents 
from the Pacific Ocean carry up at different seasons of the year, abundant 
vegetation clothes the valleys from the westernmost limits of the Suchow 
river’s drainage (Pl. 12, 15). To eyes accustomed to the barrenness of 
the Kunlun it is an impressive experience to see the excellent summer 
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grazing offered by the open Pamir-like valleys at the headwaters of that 
and the Kanchow river, notwithstanding the great elevation, in parts 
well over 11,000 feet (Pl. 3). Still further to the south-east increasing 
snow and rainfall permits of plentiful forest growth in the valleys 
drained by the Kanchow river in the northernmost range of the Nan 
Shan (Pl. 11). 

Here we have arrived close to the watershed of the region which the 
Hwang Ho drains into the Pacific Ocean, and thus to the eastward border 
of that wide belt of innermost Asia with which we are dealing. This is 
strikingly brought home to us by the fact that from the edge of the 
Kanchow oasis eastwards climatic conditions along the fertile foot of the 
Nan Shan permit of cultivation being carried on without irrigation and 
dependent on rain and snowfall only. But none of this moisture reaches 
the ocean; for the Etsin Gol, which unites all the drainage from the 
northern slopes of the Central Nan Shan, finds its end in marshy lake- 
beds surrounded by the ‘‘ Gobi” of Southern Mongolia and closely 
corresponding in character to the terminal basins of the Tarim and 
Sulo Ho. 

From here we must turn back in order to complete our circuit of the 
mountains westwards. At first we may safely do it at a somewhat accele- 
rated rate, for the uniformity of the desert hills which extend along the 
northern rim of the two easterly drainageless areas just referred to, and 
conveniently designated as the Etsin Gol and Sulo Ho basins, is quite 
as marked as their insignificance when compared with the imposing 
snowy rampart of the Nan Shan. There is little to say of the low and 
utterly barren hill chains which stretch north of the terrace-like belt 
occupied by the oases at the foot of the Central Nan Shan. They 
probably attach themselves to the system of the Ala Shan, which further 
east abuts on the Hwang Ho. Even where they are highest, near Kan- 
chow, they rise only some 5000 feet or so above the level of the oasis. 
They could never in historical times have formed a serious barrier against 
nomadic inroads from Mongolia except by their aridity. Even in this 
respect their value is bound to have been much impaired by the con- 
venient high-road which the terminal course of the Etsin Gol with its 
riverine belt of grazing-grounds has at all periods offered for invasion. 

It is different with the great desert area extending westwards from the 
Etsin Gol and comprising the barren ranges and plateaus of the Pei Shan 
(the ‘“‘ Northern Mountains”). With its southern edge it stretches along 
the whole length of the Sulo Ho basin to about 93° E. long. There it 
merges in the equally arid hill chains known by the Turki name of Quruq 
Tagh, the ‘“‘ Dry Mountains.” These continue the great belt of ground 
incapable of settled life or even nomadic occupation for another 400 
miles or so westwards, all along the dried-up Lop sea-bed and right away 
to the Konche Darya below Qara Shahr. Pei Shan and Quruq Tagh 
in conjunction form a barrier nowhere from north to south less than 
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200 miles wide between the nearest places where cultivation is possible 
nowadays. Considerable portions of this vast stony ‘‘ Gobi ”’ still remain 
unexplored. 

In the eastern and western portions of this ‘‘ Gobi” brackish wells 
or springs can be found at rare intervals in the depressions between the 
greatly decayed ranges, and thus render a crossing there practicable for 
small parties at one time. This is the case along the sot-disant “ road” 
by which the Chinese maintain communication between Ansi on the 
Sulo Ho and the Hami oasis at the foot of the easternmost Tien Shan. 
A very limited amount of grazing on reeds or scrub is ordinarily to be 
found at such points. But even here neither nomadic occupation nor 
large migrations were ever possible during historical times. Still less 
was this the case in the central portion of this lifeless desert. Between 
the goth and 93rd degrees of longitude it has been proved by Dr. Sven 
Hedin’s and my own explorations to be completely waterless. Violent 
winds, mainly from the north-east and icy even late in the spring, blow 
across this whole region at frequent intervals and cause its crossing to be 
dreaded by wayfarers. 

It is to the east of the Hami oasis that there starts the great mountain 
chain of the Tien Shan which extends unbroken westwards far beyond 
the Tarim basin and throughout forms its northern rampart. It varies 
considerably in its height and width, but everywhere constitutes a strongly 
marked dividing line in climate and all that depends upon it between 
that great basin and the regions adjoining northward. These comprise 
the wide plateaus of Dzungaria, stretching to the north as far as the Altai 
mountains and southernmost Siberia, as well as great fertile valleys like 
those of the Ili and Narin, capable everywhere of cultivation or else 
affording rich grazing like those of the famous Yulduz and Tekkes. 
However much these tracts may differ among themselves, a distinctly 
moister climate prevails throughout along the northern slopes of the 
main Tien Shan. Grazing is to be found there both in plains and 
valleys, and this has at all times attracted waves of nomadic nations, from 
the Huns to the Turks and Mongols. 

We are not for the present concerned with these migrations and the 
important bearing they had upon the history of the settled population 
occupying the oases in the basins to the south. Nor need I attempt here 
to sketch the orography, even in outlines, of the ‘‘ Celestial Mountains,”’ 
distinctly more varied and complicated than that of the northernmost 
Kunlun ; for apart from the fact that my personal acquaintance with 
them is limited to certain portions chiefly in the east, it will be easier to 
appreciate the way in which their physical configuration has affected 
the historical past of the Tarim basin and its adjuncts, after we have 
passed in rapid review the chief phases in the history of the latter. Certain 
essential points, however, should be noticed here. 

One of these is connected with the fact that the average elevation of the 
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Tien Shan along its crest line, except around the culminating massif 
of Khan Tengri (23,600 feet above sea-level), is distinctly lower than that 
of the Kunlun to the south of the Tarim basin. It consequently does 
not favour to the same extent the accumulation of reserves of moisture 
in the shape of glaciers and perpetual snow-beds. At first sight this 
might lead us to conclude that the amount of the water-supply which the 
range could assure to the arid tracts in the basin to the south would be 
reduced in consequence. This, however, is not the case except for short 
distances to the east and west of the Turfan depression, where at the 
saddles of Tashihto (circa 5300 feet) and Tapancheng (circa 3500 
feet) the Tien Shan range sinks to its lowest points; for the effect of 
lesser altitude is balanced by the higher latitude. Of even greater 
importance is the fact that the atmospheric moisture coming from the 
side of Siberia is not liable to be intercepted here as in the case of the 
Kunlun by huge Himalayan ranges and high Tibetan plateaus. This 
all-important advantage of adequate rain and snowfall is strikingly 
demonstrated by the fine growth of conifer forest to be found all along 
the northern slopes of the main Tien Shan up to elevations between 
7000 and 8000 feet (Pl. 13), and even in some high valleys to the south of 
it. It also accounts for the very considerable volume of water which the 
rivers of Qara Shahr, Kucha, and Aq Su carry down into the Tarim 
basin at all seasons. 

Another point to be noted here has a direct bearing upon the historical 
past of the Tarim basin and of the old road which, stretching along the 
southern foot of the Tien Shan, connects it with the westernmost marches 
of China. I mean the opportunities which the Tien Shan range, not- 
withstanding the continuity of its rampart, offers to nomadic neighbours 
on the north for plundering inroads upon the oases and trade routes in 
the south. These opportunities are due to the mountain rampart being 
pierced at intervals by passes practicable during a considerable portion 
of the year for mounted men and transport. Starting from the east 
we find that the high Qarliq Tagh, the “‘ Snowy Mountains” at the 
extremity of the chain, is adjoined westwards by the pass known as 
Barkél Daban of only a little over g000 feet elevation. It is practicable 
for horses‘and camels for at least seven months in the year, and its use 
must have been particularly convenient for raids upon the Hami oasis 
(Pl. 14), the keystone, as it were, of the old trade route just referred to. 
We know from the Chinese Annals that the great Barkdl valley to the 
north was during centuries a favourite haunt for Hun tribes and their 
nomadic successors. Beyond on both flanks of the great snowy massif of 
Bogdo Ula the range is crossed with ease over the two previously named 
low saddles of Tashihto and Tapancheng, which give access to that 
remarkable depression of Turfan with its fertile oases, situated below 
the level of the sea. 

Passing on to the south-west of Turfan through an arid outlier of 
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the Tien Shan, the same main trade route brings us to the debouchure 
of the wide Qara Shahr valley. This descends straight from the high 
grazing plateaus of Yulduz, and has thus at all times served as an open 
gate for nomadic inroads into the north-eastern corner of the Tarim 
basin. Further to the west, too, the important oasis of Kucha lies ex- 
posed to attacks across the Tien Shan from the grazing-grounds of 
Yulduz and Tekkes. Similarly the cultivated tracts around Aqsu and 
up the open valley of the Taushqan Darya can be reached without serious 
difficulties over the Bedel and other passes leading down from rich Alpine 
grazing-grounds above the Issiq Kéllake. Finally we note corresponding 
conditions of liability to attack across the Tien Shan in the case of 
Kashgar, both the Terek and Turug Art passes offering access to that 
great oasis almost right through the year. 

Here we have completed the circuit of the mountain barriers which 
enclose the Tarim basin. We may now turn to a summary survey of the 
basin itself. Of its vast dimension an adequate idea may be gained 
from the fact that from the plain around Kashgar to the easternmost 
inlet of the dried-up ancient Lop sea it stretches over a direct distance 
of some goo miles. Its greatest width from the alluvial fan of Kucha 
to the foot of the gravel glacis of the Kunlun south of Niya is fully 330 
miles. Vast as these dimensions are, the uniformity of the prevailing 
conditions makes it easy to take a bird’s-eye view of the several zones 
represented in this basin and to describe them briefly. By far the 
greatest among them comprises the huge central desert of bare sand- 
dunes which is popularly known as the 7ak/amakan, a modern Turki 
designation convenient if vague in its application. 

Its borders to the west, north, and east are marked by the belts of 
vegetation accompanying the Tiznaf, the Yarkand, and the Tarim rivers. 
To the south the border of the Taklamakan lies along the northern end 
of the oases, mostly small, found at intervals along the foot of the gravel 
glacis of the Kunlun from Qarghaliq to Niya. Further east their line 
is continued by patches of sandy jungle intermittently watered by streams 
of small size or subsisting on scanty subsoil drainage. These patches 
of quasi-tame desertextend below the gravel glacis as far as the debouchure 
of the Charchan river. Thence the narrow belt of vegetation accompany- 
ing this river forms the border of the Taklamakan right down to its 
junction near Lop Nor with the dying Tarim. There are considerable 
outliers of the dune-covered area to be found in several places beyond 
these riverine borders. Of these it will suffice to mention the moving 
sands of Ordam Padshah, beyond the left bank of the Yarkand river, 
and the big triangular area filled by high sand-ridges between the terminal 
Tarim course and the western shores of the dried-up Lop sea-bed. 

Not one of the numerous rivers descending from the snowy Kunlun 
succeeds in making its way through the Taklamakan, except the Khotan 
river, and that too only during a few summer months. All the rest are 
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lost in this “‘ sea of sand’ (Pl. 18) at a greater or lesser distance from 
the line occupied by the oases or the areas of desert vegetation which 
they adjoin. But within historical times a number of these terminal 
river-courses carried a greater volume of water, and hence permitted 
ground to be cultivated lying considerably further north than the corre- 
sponding ‘‘ terminal oases” of the present day. This is conclusively 
proved by the ancient sites which I explored in the Taklamakan to the 
north-east of Khotan. 

These explorations have familiarized me with the uniformity pre- 
vailing in the character of this huge desert, probably the most formidable 
of all the dune-covered wastes of this globe. Whether the traveller enters 
it from the edge of cultivated ground in the oases or from the jungle 
belts previously referred to, he first passes through a zone with desert 
vegetation, mostly in the shape of tamarisks, wild poplars or reeds, 
surviving amidst low drift sand. A very peculiar and interesting feature 
of this zone consists of ‘* tamarisk-cones,’’ hillocks of conical form and 
often closely packed together (Pl. 32). The slow but constant accumu- 
lation of drift-sand around tamarisk growth, at first quite low, has in the 
course of centuries built them up to heights reaching fifty feet or more. 
Further out in the Taklamakan there emerge from the dunes only 
shrivelled and bleached trunks of trees, dead for ages (Pl. 17), or sand- 
cones with tamarisk growth from which life has departed even at their 
top. These too finally disappear among utterly bare accumulations of 
sand, in places heaped up into ridges rising 300 feet or more above the 
bottom of the valley-like depressions between them. 

While the shape of individual dunes and especially of those on the 
crest conforms to the prevailing wind direction, the big hill-like ridges or 
“ Davans ” (Pl. 19) to be met with at intervals seem generally to stretch 
parallel to those river-beds which lie nearest, whether still receiving water 
or dry for long ages. Another observation of interest, and one which has 
a direct bearing upon human activity along the edges of this great 
desert area, calls for passing record here. It refers to the character of the 
drifting soil which the winds carry across the Taklamakan and to which, 
from the want of a more specific term, we apply the designation of ‘‘ sand.” 
In using this we ought carefully to remove from our mind any notion of 
inherent sterility. This so-called “sand” of the Taklamakan is in 
reality a gathering of fine disintegrated particles of soil, which micro- 
scopical analysis shows to partake of the character of alluvial loess, 
z.e. of mainly sub-aerial deposit on what was once moist ground. This 
sand is perfectly fertile in itself, and wherever adequately irrigated is 
capable of producing crops or other vegetation adapted to local climatic 
conditions. The close approach of such dunes to the fields causes no 
apprehension to the cultivator as long as his canals carry sufficient water 
to: produce a belt of vegetation which binds together this fertile soil and 
thereby stops the further advance of dunes. 








390 INNERMOST ASIA: ITS GEOGRAPHY AS 


It is erosion by the winds which produces the material composing 
these dunes, and the Taklamakan allows us to study the process of this 
production with remarkable clearness. The winds which during a con- 
siderable portion of the year blow with great force across the desert 
basin, especially from the north-east, constantly abrade the surface of the 
soft clayey soil, wherever there is a bare surface of ground not actually 
covered by dunes or protected by desert vegetation. The abrasive 
force which the winds exercise on such soil is considerably aided by the 
corrosive action of the disintegrated particles which they drive over its 
surface in the form of rudimentary dunes. The effects of the resulting 
erosion are nowhere more strikingly displayed than in the endless suc- 
cession of parallel furrows and ridges, conveniently designated by the 
Turki term of yardang, which cover a great portion of the dismal belt 
representing a dead delta by the western shores of the dried-up Lop sea. 
In places this was once occupied by small settlements of the ancient 
territory of Loulan. Their remains, of which the first were discovered 
by Dr. Hedin in 1900, and which I was able to explore during my winter 
campaigns of 1906 and 1914, afford us an excellent gauge for the rate 
at which wind-erosion here carries on its work of excavation. 

But already, on my first expedition, I had ample occasion to observe 
how, at the ancient site in the desert beyond the terminal course of the 
Niya river, all ruins of dwellings or even the remains of ancient orchards 
and arbours invariably occupy island-like terraces rising high above the 
wind-eroded bare ground close by. The dédrzs of walls or the fallen 
trunks of trees had here protected the soil from erosion and thus pre- 
served the original level, while the ground around was being scooped out 
around them lower and lower. Thus these archeological remains of 
ancient occupation have become “ witnesses ”’ for a physical process of 
distinct geological interest. The period of final abandonment both here 
and at the Loulan ruins is safely fixed by exactly dated Chinese 
documents discovered among the ruins, and thus we are supplied with 
a reliable chronological gauge for the progress of wind-erosion. I 
have been able to show that the rate at which the open ground in 
this area is lowered by wind-erosion is a little more than a foot per 
century. 

Upon the questions which the abandonment of these and other 
ruined sites on the edges of the Taklamakan raises I shall have occasion 
to touch later. Before, however, we turn from the dead ground of the 
Taklamakan to the present zone of human occupation around it, we may 
well ask what becomes of all the soil which the winds are constantly 
excavating ? Itis clear that most of it lies heaped up in those huge ridges 
or ‘“ Davans,” or is being constantly shifted about in the appalling 
expanse of minor dunes. But a considerable portion of this so-called 
‘* sand,” in reality more like dust, is carried up into the air. There its 
presence accounts for the almost constant dust haze which hangs like a 
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pall over the whole of the Tarim basin and very rarely allows the 
traveller to catch a glimpse of the great mountain ranges enclosing it. 
When atmospheric conditions cause this fine dust to settle down it is 
caught and retained wherever the ground is covered with vegetation or 
is moist. It thus materially helps to supplement the process to which 
is due the fertile alluvial loess of the oases in the basin. 

But when the winds are strong, as most of those are which blow into 
the basin from the north-east, they carry this dust high up into the 
mountains. There on the slopes of the Kunlun I have observed such 
yellowish-grey dust clouds covering up and effacing all features in the 
landscape below altitudes of 12,000-13,000 feet. Up to this height and 
even higher deposits of true aerial loess several hundred feet in thickness 
can at numerous points be seen overlying the rocky slopes of the Kunlun 
south of Khotan (Pl. 9). Much of this loess deposit is in turn washed 
down into the streams by drainage from occasional rain or melting snow. 
Then the rivers which gather this drainage in dark brown or chocolate- 
coloured floods carry the loess dust out again into the Taklamakan. 
There by the side of their banks and in their terminal deltas they leave 
it to rejoin the ground where it came from. Thus erosion alternately by 
wind and by water makes the soil of the Tarim basin rotate in an endless 
succession of cycles. 

The possibility of permanent human occupation within the Tarim 
basin is confined to the areas left between the Taklamakan and the 
encircling mountain ranges to the north, west, and south. Compared 
with the great central desert this zone is of small extent, and the use of 
its natural resources for the most part limited to that elaborate form of 
cultivation which wholly depends on canal irrigation. This is fully 
accounted for by the extreme aridity of the climate, itself a result of the 
geographical position of the basin, which makes the local rain or snow 
fall a perfectly negligible factor as regards agriculture. This aridity 
is sufficiently indicated by the fact that the precipitation as recorded for 
Kashgar amounts to about two inches per annum. Further to the east 
and south it is probably even less. 

The same deficiency of atmospheric moisture restricts grazing to the 
narrow belts of riverine jungle. These could never within historical times 
have afforded possibilities of nomadic existence to any but quite in- 
significant communities such as the present Dolans on the Yarkand river 
or the scattered families of Lopliks on the lowermost Tarim. This point 
is of distinct historical importance ; for it explains why the great migrating 
tribes of Wusun, Sakas, Yiiehchih, Huns, Turks, Mongols, and the rest 
whom, as we know from Chinese historical records, the last two thousand 
years saw in successive possession of the northern slopes of the Tien Shan, 
were always ready to raid or to make tributary the oases of the Tarim 
basin, but never crossed the range permanently to occupy it. To them 
the laborious and narrowly circumscribed life of the cultivator in these 
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irrigated oases could hold out little attraction as long as there were big 
open grazing-grounds to hold or to conquer. 

The cultivable ground within the Tarim basin could never have borne 
more than an extremely slight proportion to the extent of absolute desert 
it comprises. As the map shows, the green oases of the basin appear 
like mere specks and splashes on a big canvas of yellow and light brown. 
The aridity of the climate, coupled with the fact that the difference in 
altitude between Kashgar in the extreme west and the Lop tract in the 
east is only about 2000 feet, accounts for the striking uniformity in 
physical conditions which prevails throughout these oases. Whatever 
their position or size, the traveller sees everywhere the same fields of wheat, 
maize, or cotton slightly terraced for irrigation ; the same winding lanes 
lined with white poplars and willows ; the same little arbours or orchards 
inviting with their shade and their plentiful produce of European fruits 
(Pl. 16). My explorations at widely distant sites of antiquity abandoned 
to the desert have proved that the same similarity of conditions has 
prevailed here all through historical times. Yet as the area over which 
the oases are scattered is so vast we may in our rapid survey conveniently 
distinguish two belts among them. 

One of them extends in a big arc to the west and the north of the 
Taklamakan from Yarkand to Kurla. It contains the far larger number 
of important oases such as Yarkand, Kashgar, Aqsu, Kucha. Owing 
to these and to the convenient stages at which smaller ones are strung 
out between them, the route passing along this belt has from the earliest 
historical times to the present day been the chief line of communication 
and trade within the Tarim basin. These advantages result mainly 
from the fact that irrigation is here greatly facilitated by the volume and 
number of the rivers descending from the mountains as well as by certain 
features in the configuration of the ground which favour full use of their 
irrigation resources. 

The southern marginal belt of the basin stretches along the foot of 
the Kunlun from Qarghaliq to the Lop tract. Here only one oasis 
of real importance is found, that of Khotan. The rest in most cases are 
separated from each other by considerable stretches of true desert. 
Thus, on the journey of some 350 miles from the village of Niya to 
Vash Shahri, the westernmost hamlet of Lop, there is no cultivated ground 
now to be found except at the small oasis of Charchan, and historical 
records show even this to have been again and again abandoned during 
intervals of centuries. The thinness or complete absence of cultivated 
areas along this belt is duly accounted for by geographical conditions. 
In the case of Khotan the big volume of water brought down by its twin 
rivers, the Yurung Qash and Qara Qash, has caused large and very 
fertile beds of alluvial loess to be formed right up to their debouchure 
from the mountains. The combined presence of abundant water and of 
an adequate area of fertile soil, conveniently near to the debouchure for 
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its full use by irrigation, explains the existence here of a large oasis 
important throughout historical times. 

Elsewhere along the foot of the Kunlun much of the water brought 
down by the rivers is lost through evaporation or absorption on its way 
across the huge glacis of gravel. The extent of this barren glacis has 
much to do with the fact that with the exception of Khotan and Qarghaliq 
all cultivated areas of the southern belt are “‘ terminal oases,” z.e. they 
occupy the furthermost ground to which water from the rivers of the 
Kunlun can be brought for irrigation. Such terminal oases are par- 
ticularly liable to changes in position and extent owing to a variety of 
physical causes. Of these I need mention here only the difficulty of 
maintaining canal heads where the shifting river-courses pass over their 
fans of gravel deposit or approach their deltaic end in the desert. 

Very interesting archeological evidence of such changes is furnished 
by the numerous ruined sites, marking ancient settlements abandoned 
to the desert, which I was able to trace and explore in this region. At 
the same time the fact of the most important among them being found 
far to the north of the present line of ‘‘ terminal oases ” furnishes definite 
proof of the water-supply brought down by those Kunlun rivers having 
undergone reduction within historical times. To the question as to the 
cause of this reduction and the relation between it and the abandonment 
of those ancient settlements we shall have occasion to recur later. 

Within the Tarim basin there still remains for us to visit the terminal 
depression of Lop. It is the smallest and certainly the most desolate 
among the natural divisions of the basin, but offers special interest both 
to the geographer and the historical student. It may be described as 
comprising the terminal course of the Tarim; the marshes in which its 
waters are finally lost and to which the locally unknown but convenient 
Mongol term of Lop Nor is usually applied; and the great salt-encrusted 
bed of the dried-up Lop sea beyond them, together with the wastes of 
gravel, drift-sand, and wind-eroded clay which surround it. The whole 
of this region of Zof, as a term of very ancient origin designates it, is 
now uninhabited, except for three little oases at the foot of the Kunlun 
glacis where cultivation has been resumed in quite recent times near 
sites abandoned for centuries. Apart from their four hundred odd house- 
holds, there are no people, except the scanty remnant of semi-nomadic 
Lopliks (“‘ Lop people ’’) fishing and hunting along the terminal Tarim, 

The central and geographically most striking feature of this region 
is the great salt-encrusted bed which our surveys have proved to extend 
for fully 160 miles from south-west to north-east with a maximum 
width of some go miles. It marks the position of a prehistoric salt sea 
which was fed by the drainage of the Tarim basin when the climate of 
Central Asia was moister. It already showed the same forbidding aspects 
as at present when the Chinese first became acquainted with it more 
than two thousand years ago. But it is different with the now equally 
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lifeless ground which adjoins this dried-up sea on the north-west. There, 
in an area of bare clay overrun by light drift-sand and now undergoing 
excessive wind erosion, can still be traced a series of well-marked dry 
river-beds. Our surveys have proved that they belong to an ancient 
delta formed by the dried-up “‘ Quruq Darya.” This during the first 
centuries before and after Christ carried the waters of the Konche river 
draining the Qara Shahr valley (together, perhaps, with some addition 
from the northern tributaries of the Tarim) to the then partially occupied 
territory of Loulan. 

Abundant archeological evidence brought to light at various ruined 
sites of Loulan since Dr. Hedin first discovered one of them, makes it 
certain that the waters carried by the Quruq Darya reached here an ancient 
terminal oasis and the now utterly dead delta around it up to the beginning 
of the fourth century a.D. Through this once habitable ground and 
across the difficult salt-encrusted expanse of the dried-up sea beyond it, 
there had passed the earliest Chinese route leading from the Sulo Ho 
trough into the Tarim basin. Great historical interest attaches to this 
route, as it was the line by which China and its silk trade first maintained 
contact with Central Asia and the West. When later I come to discuss 
the establishment of this contact and its results, I shall have occasion to 
describe the truly forbidding aspect of this now utterly lifeless ground, 
and shall give some account of the difficult explorations by which I was 
able to track the vestiges of the ancient route through its wastes. 

This ancient Chinese route crossed the salt-encrusted sea-bed east 
of Loulan and then turned round the low southernmost spur of the 
Quruq Tagh encircling it. Here we find a long bay of that dried-up sea 
extending to the north-east. In this bay and through a valley-like 
depression which continues it in the same direction, the ancient Lop sea- 
bed appears at an earlier but geologically not very distant period to 
have received also the drainage from the terminal basin of the Sulo Ho 
adjoining eastward. Along the clearly marked shore-line of the ancient 
sea and beyond along the southern side of this valley passes the difficult 
desert track which Marco Polo had followed from Lop to Shachow or 
Tunhwang, and which rare caravans still use during the few winter 
months when it is practicable. 

This takes us across a dry lake-bed surrounded by a maze of fantasti- 
cally eroded clay terraces (Pl. 28) directly into the lowest portion of the 
basin of the Sulo Ho, containing this river’s delta and its present terminal 
marshes. Here we have reached the first of a series of drainageless areas 
which, if not comparable in size with the Tarim basin, yet resemble it 
closely in physical features and are linked up with it also in history. This 
close historical connection is brought home to us at once in a striking 
manner by the remains of the ancient Chinese Zimes, or border wall, and 
its watch posts. I first came upon them in the gravel desert close to the 
terminal marshes of the Sulo Ho. I subsequently traced and explored 
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them along the river’s course to the eastern end of the basin and thence 
right away to the EtsinGol. The many ancient Chinese records brought 
to light by my excavations have clearly proved that it was constructed at 
the close of the second century B.c. as a true Limes for the protection 
of that earliest high-road for Chinese expansion into Central Asia to 
which I have already referred. 

The Sulo Ho basin need not detain us long, for notwithstanding its 
extent of some 220 miles from east to west, its natural features are re- 
markably uniform, just like its ré/e throughout history. The Sulo Ho 
river, fed by the glaciers and eternal snows of the Central Nan Shan, 
descends into the basin at its eastern end. On its whole course through 
the basin it receives only a single affluent, the Tang Ho. This, rising on 
high plateaus towards Tsaidam, provides irrigation for the oasis of Tun- 
hwang or Shachow. Except for this, the only settlement of considerable 
size in the basin, and for a few minor ones, watered by the Sulo Ho itself, 
the trough consists mainly of slopes of absolutely bare gravel descending 
from the western Nan Shan in the south and the utterly barren Pei Shan 
in the north. The extreme aridity of this desert ground explains the 
abundance and remarkable preservation of the ancient remains recovered 
along the whole line of the ruined Zzmes. The importance of the 
Sulo Ho basin is solely derived from the fact that, flanked by high 
mountains in the south and desert wastes in the north, it forms a natural 
and easily defended “ corridor” leading from north-western China into 
Central Asia. In ancient times, when this corridor saw much traffic 
passing into the Tarim basin, the local resources of the Tunhwang oasis 
were of special value, as they facilitated the use of the difficult route 
through the desert beyond. 

Where the Sulo Ho trough ends near the oasis of Yiimensien, the 
line of the ancient border wall continuing eastwards takes us over an 
almost imperceptible watershed into a much smaller drainageless area. 
Its terminal depression, situated north of the small oasis of Hwahaitze 
or Yingpan, receives what scanty water is brought down by the streams 
draining that portion of the Nan Shan which divides the valley of the 
Sulo Ho from that of the river of Suchow. The aridity of this portion 
of the range and of the rugged outer hills immediately overlooking the 
Hwahaitze depression is so great that water for irrigation in the latter 
is obtainable only from subsoil drainage. To the north-east ground 
covered with high dunes adjoins for a considerable distance. But even 
this did not prevent the ancient Chinese Zimes being carried through it 
to the left bank of the lower course of the Suchow river. 

Whether we follow the line of this old border wall of Han times or 
move by the easier high-road across the plateaus above the Hwahaitze 
depression to the famous Kiayiikwan gate of the medieval ‘ Great 
Wall ” of China, we now reach the easternmost of the drainageless areas 
with which we are concerned. It extends from the headwaters of the 
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Kanchow river and the Pacific watershed in the south-east to the marshy 
lake-beds in which terminates the Etsin Gol carrying the united waters 
of the rivers of Suchow and Kanchow. It divides itself into three well- 
defined zones, all characterized by features which mark transition to 
adjoining regions of very different climatic conditions. To the southern- 
most of these, comprising the big snowy ranges of the Central Nan Shan 
and the wide valleys between them, we have already paid a cursory visit. 

As we descend through the northernmost range in valleys which 
moisture derived from the Pacific has clothed with plentiful forest (Pl. 11), 
we come to a broad belt of fertile alluvial fans stretching along the foot of 
the range at an elevation of from 5000 to 6500 feet. The northern limit of 
this belt is formed by the barren hill-chain which overlooks the middle 
course of the rivers of Suchow and Kanchow and divides it from the 
“Gobi” of the southernmost Mongolia. Over great parts of this 
submontane belt cultivation is assured not only by abundant irrigation 
on the alluvial fans of those rivers, but also by favourable climatic con- 
ditions. East of the longitude of Kanchow these permit an almost 
continuous chain of smaller village tracts along the foot of the mountains 
to be cultivated with the help of rain and snow-fall only. 

Owing to the favourable physical features just briefly indicated, this 
belt was destined in history to become a very important “‘ land of passage ” 
between China and Central Asia. Efforts continued for centuries to 
protect the empire from those ever-threatening neighbours, the Huns, 
led under the great Han Emperor Wuti (140-87 B.c.) to the Chinese 
conquest of the northern slopes of the Nan Shan. The almost inevitable 
sequel of this again was that policy of Central-Asian expansion which 
more than two thousand years ago first opened the route along the 
Sulo Ho to Loulan and thus into the Tarim basin. But before the 
advent of the Chinese and whenever internal weakening of the empire 
or other causes led to their losing control, the abundant winter grazing 
which parts of this territory afford, made it also for centuries an attractive 
goal of conquest to a succession of nomadic nations, from the Yiiehchih 
or Indo-Scythians down to the Mongols and Dzungars. 

For such nomadic invasions from the side of the Altai and the Mon- 
golian steppes, nature has provided a convenient highway in the valley 
of the Etsin Gol. From its terminal lake-basin far away in the north 
right up to where the rivers of Suchow and Kanchow break through 
the barren hill range north of the Suchow and Kanchow tracts, there 
stretch on either side deserts almost wholly waterless, where even camel- 
grazing is scanty and confined to rare patches of ground. Cultivation 
along the Etsin Gol is now confined to two narrow strips, the oases of 
Chinta and Maomei. But far more important is the fact that grazing 
is to be found all along the Etsin Gol and its feeders right up to the 
defiles just referred to. This line of easy access, over 200 miles in length, 
must at all times have facilitated nomadic invasion to the south-east. 
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It is attested by Chingiz Khan’s first great inroad of A.D. 1227 into China, 
which we know to have followed this line. The evidence of the ruined 
site of Khara Khoto shows that the Etsin Gol delta right down to medizval 
times must have received more water than it now does, and this together 
with certain other features helps curiously to illustrate its affinity in more 
than one respect with the territory of ancient Loulan and its now com- 
pletely dried-up delta. 

We have now completed our survey of the vast region which for close 
on a thousand years had served as the principal scene for that important 
historical process, the early interpenetration of Far Eastern, Indian, and 
Western civilizations. The dominant geographical features of that 
scene have exercised a great and constant influence upon this prolonged 
process. In order to appreciate it fully, we must pass in review, however 
rapidly, the chief phases in the political history of the whole region. 
Fortunately we can gather our knowledge of these phases from a very 
reliable and precise source, the Chinese dynastic Annals, and for the 
earliest events from the contemporary record of Ssiima Ch‘ien, the 
Herodotus, as he has justly been called, of Chinese historical literature.* 

The story may be said to start with the adventurous Central-Asian 
mission of Chang Ch‘ien. The great Emperor Wuti (140-87 B.C.) of 
the Former Han dynasty, about 138 B.c. dispatched that young officer 
to the tribe of the Great Yiiehchih who later became the Indo-Scythian 
rulers of north-western India. The object was to gain their aid against 
those hereditary foes of China, the Hsiungnu, destined to appear later 
as the Huns in European history. ‘These powerful nomad tribes, united 
in a great confederacy, had for centuries from the side of Mongolia harried 
the northern marches of the empire. The Yiiehchih, whom they had 
ousted some twenty years earlier from their old seats along the northern 
foot of the Nan Shan, had migrated far away to the west and established 
a new kingdom on the Oxus in what is, or until quite recently was, 
Bukharan territory.. When Chang Ch‘ien, after many trials and diffi- 
culties, including a ten-years’ captivity among the Huns, at last reached 
the Yiiehchih, these refused to turn back and seek revenge on the Huns. 
So the mission entrusted to Chang Ch‘ien failed in its direct aim. All 
the same it was destined to open a new epoch in the economical and 
political relations of China with the world outside its own civilization. 


* The following are some of the principal publications which have made Chinese 
historical records bearing on innermost Asia accessible to Western students in 
critical translations: Wylie, ‘Notes on the Western Regions,’ translated from the 
Former Han Annals (¥ournal of the Anthropological Institute, 1880, 1881); 
Chavannes, ‘ Documents sur les Turcs occidentaux’ (St. Petersbourg, Acad. Imp. 
des Sciences, 1903); Chavannes, ‘Les pays d’occident d’aprés le Wei lio’ (T’oung- 
pao, 1905) ; Chavannes, ‘ Les pays d’Occident d’aprés le Heou Han Chou’ (T’oung- 
pao, 1907) ; Chavannes, ‘ Les documents chinois découverts par Aurel Stein’ (Oxford, 
1913); Bretschneider, ‘ Medizeval Researches from Eastern Asiatic Sources,’ 1888 ; 
Hirth, “‘ The Story of Chang K’ién” (Fournal of American Oriental Society, 1917). 
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Chiang Ch‘ien, after a total absence of thirteen years, succeeded in 
regaining China by way of the Tarim basin, with only one companion 
surviving out of the hundred with whom he had started. He brought 
back definite information about the Central-Asian countries he had passed 
through, including in the west the rich territories corresponding to the 
present Ferghana, Samarqand, Bukhara, and Balkh, as well as about 
the still more distant regions of Persia and India. It was he who first 
revealed to the Chinese the existence of great civilized populations beyond 
the ring of barbarous tribes by whom all their land frontiers were hemmed 
in. The great importance of securing access to the former for the sake 
of the advantages to be derived both from trade and military aid was 
quickly realized by the Emperor Wuti, and the state of internal con- 
solidation which the reign of this capable and energetic monarch assured, 
singularly favoured expansion. 

The avowed aim of this policy at the outset was to open the road to 
the large territories in the Oxus region, especially Bactria, ‘‘ full of rare 
things, with a population living in fixed abodes . . . but with weak armies 
and placing great value on the rich produce of China.” That a first 
attempt towards this goal was made from the south-west, on the borders 
of Szechwan, is significant of the ignorance then prevailing in China as 
to the true relative position of India through which Tahsia or Bactria, 
it was supposed, might be gained. It also reflects the time-honoured 
caution of Chinese policy, ever anxious to avoid if possible the risk of 
military complications with powerful neighbours. But when this mis- 
directed initial attempt had been frustrated by the resistance of the 
barbarous hill tribes on the Tibetan border, and, no doubt, also by the 
difficulties of the ground, the Chinese effort was promptly turned against 
the Huns. Their hold on the northern slopes of the Nan Shan blocked 
nature’s true highway towards the Tarim basin and the Oxus region. 
And here the fortune of war soon rewarded the Emperor Wuti’s per- 
sistent endeavours. After a series of successful campaigns the terri- 
tories corresponding to the present Liangchow and Kanchow were in 
121 B.C. freed from Hun domination. Minor raids into them by Hun 
bands still continued for a couple of years. Then the Huns were finally 
forced to retreat to the north of the desert, and by 115 B.c. control of the 
newly secured border was united in the command of Chiuchwan or 
Suchow. 

This military advance along the great highway towards Central Asia 
was accompanied by a rapid organization of Chinese political missions 
to the different states both within the Tarim basin and beyond, even as 
far as Bactria and Persia. From the account given of the mission which 
Chang Ch‘ien led in person to the king of the Wusun, the powerful 
nomad race established in the fertile valleys of Ili and Yulduz north of 
the central Tien Shan, we see how much trouble was taken to impress 
these and other nations with the power of China and its industrial wealth, 
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There can be no doubt that among the Chinese industrial products carried 
by this and the subsidiary missions of Chang Ch‘ien, there prominently 
figured those fine silk stuffs which then began to reach the Mediterranean 
through Parthia and Syria. They soon carried the fame of the “ silk- 
weaving Seres’”’ to the great centres of Greek and Roman civilization. 
When Chang Chtien returned from this mission he was accompanied, 
so Ssiima Ch‘ien tells us, “‘ by several dozens of natives,” and “‘ thereby 
afforded them the opportunity to see China with their own eyes and thus 
to realize her extent and greatness.” 

The pioneer of China’s expansion westwards, fittingly honoured by 
the emperor with high rank as “‘ the Great Traveller,” died about a year 
after his return from this mission in 115 B.c. But the intercourse of 
which he had been the pioneer rapidly developed and increased, until 
embassies attended by several hundred men, we are told, “‘ followed upon 
one another’s heels all along the route.’”” From the account we receive 
of certain abuses which before long came to attend these missions to 
distant foreign lands, we may conclude that in many cases they were 
largely prompted or exploited by private commercial enterprise. We 
may, in fact, surmise that these ‘‘ embassies ” were often but an early 
counterpart of those trading caravans from the West which the Chinese 
court during the middle ages and later prided itself upon receiving under 
the guise of tribute-carrying missions. And the same probably holds 
good also of that ‘“‘coming and going of ambassadors of the foreign 
countries of the north-west,” which after the first opening of intercourse 
by Chang Ch‘ien is said to have become more and more frequent. 

There is ample evidence in the records which the Chinese historical 
texts have preserved of this interesting period to show that the great 
westward move initiated by the Emperor Wuti was directed quite as 
much by political aims as by economic considerations connected with 
trade. No doubt the development of China’s internal resources which 
the Han dynasty had from its foundation taken care to foster, made it 
very important that the route which Chang Ch‘ien’s pluck and persist- 
ence had opened should be used to secure direct access to fresh markets 
for China’s industrial products, and in particular the most valuable among 
them, its silk textiles. 

Yet even if the wish to obtain allies against the dreaded Huns in war- 
like tribes like the Yiiehchih and Wusun had been absent, troubles 
attending the newly established intercourse with the West would soon 
have forced upon the Chinese government political and military ex- 
pansion in the same direction. It did not take many years before Chinese 
missions on their way through the Tarim basin experienced serious 
trouble from the chiefs and inhabitants of petty territories which cut off 
their food supplies, obviously with a view to blackmail, or directly 
attacked them. Worse still, the power of the Huns to the north of the 
Tien Shan remained unbroken, and small parties of these formidable 
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horsemen would at times ‘‘ intercept west-bound envoys,” where they 
passed through Loulan or Lop. 

Already in 108 B.c. we read of a Chinese military expedition being 
sent to coerce the chief of Loulan and to overawe the territory of Chii- 
shih or Turfan, through which Hun raiders could readily gain access to 
the route where it skirted the foot of the Quruq Tagh. Thus the need 
for military protection beyond the newly conquered territory along the 
northern foot of the Nan Shan very soon asserted itself. Nor did it find 
the Chinese unprepared. Immediately after the first conquest of that 
great natural “‘ corridor ” they had started the establishment of military 
colonies along it and the construction of a wall extending to the west. 
This was obviously connected with the defensive border-line of the ‘‘ Great 
Wall” which Shih Huangti, the great predecessor of the Han dynasty, 
in the last quarter of the third century B.c. had created for protection 
against Hun inroads. By 108 B.c. the wall with its ‘‘ continuous line of 
posts and small forts ”’ had been prolonged from Suchow to the “ Jade 
Gate ”’ (Yiimen), then established in the vicinity of the Tunhwang oasis. 

There can be no doubt that this western extension of the ‘‘ Great 
Wall ” was primarily intended to protect the newly opened highway into 
Central Asia. It is equally clear that it was also meant to assure more 
safety from Hun raiders to the military colonies which were planted in 
the submontane tracts traversed by the great route. Their agricultural 
produce was essential for making this long line of communication prac- 
ticable whether for trade caravans or troop movement. While the earlier 
“Great Wall” of Shih Huangti appears to have borne that purely 
defensive character which we are accustomed to associate with the familiar 
‘“* Chinese Wall” of late medizval construction, the Emperor Wuti’s 
wall was distinctly intended to serve as the instrument of a “ forward 
policy ”’ conceived on a big scale. The analogy it thus offers to the earlier 
Limes systems of the Roman Empire is most striking; for modern 
antiquarian researches have proved that the lines of the Roman Zzmes 
were originally integral portions of the great strategic road system of 
the Empire. 

It has been my good fortune on my second and third expeditions to 
trace and explore the remains of this ancient Chinese Zzmes from its 
westernmost end in the terminal basin of the Sulo Ho right through to 
the Etsin Gol, over a total distance of not far from 400 miles. In my 
‘ Desert Cathay,’ and more fully in ‘ Serindia,’ I have been able to give 
an account of the many fascinating observations and “ finds ”’ which 
rewarded my surveys and excavations along this far-flung Zzmes of Han 
times. The physical conditions of the ground its line follows and the 
remarkable state of preservation in which its ruins have survived, especially 
west of Tunhwang, offer distinct geographical interest. But before I 


refer to the light they help to throw on questions we have to consider here, 
it will be convenient to complete our brief synopsis of the historical 














A FACTOR IN HISTORY 401 


developments which followed the first contact of Chinese trade and 
civilization with innermost Asia. 

Events moved rapidly enough. As so often in history, the aims of 
peaceful penetration in the interest of trade and civilized intercourse 
called before long for support by political influence and military action. 
It was the not unusual case of the flag having to protect the trade. From 
the outset the Chinese policy of Central-Asian expansion appears to 
have fixed its hopes for profitable trade far more upon Tayiian or 
Ferghana and other large and fertile territories in Western Turkistan 
than upon the scattered oases of the Tarim basin. There were obvious 
geographical reasons ; for neither in respect of extent of cultivable ground, 
population, and other resources, nor as regards vicinity to the great trade 
centres of the West, could the latter compare with the former. But the 
distances separating those western territories of Central Asia from China 
were great. Relying upon the protection thus afforded the people of 
Ferghana after a time treated the Chinese missions with scant regard ; 
in the end they robbed and killed some imperial envoys who had been 
sent to secure a far-famed local breed of horses for their master. 

Chinese prestige required prompt punishment of such an offence. 
So a punitive expedition was dispatched in 104 B.c. against Ferghana. 
It ended in complete failure. The large force sent became exhausted 
by the difficulties of the route followed across the ‘‘ Salt Marsh,” z.e. the 
dried-up salt sea-bed of Lop, and by the want of supplies beyond, long 
before its remnant reached Ferghana. There it was utterly routed while 
besieging a town, and when in its retreat it regained Tunhwang ‘“‘ only 
one or two out of every ten soldiers were left.” To repair so signal a 
defeat all the resources of the empire were strained. By 102 B.c. the 
Chinese General Li Kuangli was enabled to set out once more from 
Tunhwang with a fresh army of sixty thousand men, A huge train and 
commissariat was provided for the formidable task of maintaining this 
force on the march towards its far-off goal. 

This time Chinese power of intelligent organization triumphed over 
all the difficulties of nature, almost insuperable for an army as they 
must appear from our present knowledge of the forbidding desert which 
it had to cross between Tunhwang and Loulan. The force of thirty 
thousand men with which the Chinese general reached the capital of 
Ferghana sufficed to secure victory and the submission of its people. 
The prestige of China was so strengthened by this great feat that all the 
small states of the Tarim basin accepted imperial sovereignty. It was, 
no doubt, in order to make its control effective that measures were taken 
to safeguard henceforth the road westwards from Tunhwang, which was 
the natural gate and base for Chinese expansion into the Tarim basin. 
Thus we read of a military governorship established at Tunhwang and 
that ‘‘ westward from here to the Salt Marsh, z.e. Lop Nor, the road at 
many points was protected by military stations.” Further west along 
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the main trade route of the Tarim basin Chinese soldiers were settled as 
agricultural colonists to assure supplies for missions, etc. 

Henceforth Chinese control of the great natural highways, provided 
by the strings of oases in the Tarim basin, remained practically unbroken 
for more than a century, until internal disorder in China brought about 
the downfall of the Former Han dynasty soon after the commencement 
ofourera. The records furnished by the Han Annals about the ‘* Western 
regions”’ allow us to see that this prolonged maintenance of Chinese 
control was due far more to the successful diplomacy of the empire’s 
political representatives in these territories and to prestige based on 
China’s superior civilization than to the force of arms. The mutual 
jealousies of the many petty states among which the oases of the Tarim 
basin were divided and a temporary weakening of those dangerous 
northern neighbours, the Huns, also helped during this period to keep 
the passage open for China’s direct intercourse with the civilized popula- 
tions of Western Asia. From the references of classical authors to the 
famous “ Seric fabrics,” 7z.e. silks, we know that these products of 
Chinese industrial skill then travelled westwards in an unbroken flow. 
In return China must then have received, particularly from Eastern 
Iran, many of the articles of foreign origin, both natural and manu- 
factured, the introduction of which from the West is distinctly traceable 
in Chinese literary records. 

It is to the same period of the “‘ open road ” through Central Asia 
that we may safely attribute the initial stages of that close mingling of 
cultural influences from China, Iran and India which archeological 
explorations at ancient sites of the Tarim basin have so clearly revealed 
as the characteristic feature of the civilization prevailing throughout 
that region during the pre-Muhammadan epoch. It is true that the 
earliest relics of that civilization as yet brought to light there by excava- 
tion—apart from prehistoric remains of the Stone Age—do not reach 
back so far. But there is every reason to believe that the people culti- 
vating the oases of the Tarim basin for centuries before were of the same 
race and speech as those whose documents and literary remains, written 
mainly in a variety of Indo-European languages, we have recovered from 
sites abandoned to the desert between the third and eighth centuries A.D. 
In that exceptionally arid region climatic conditions would allow of. 
the existence of comparatively large communities only on the basis of 
a highly organized system of irrigation. Thus nature itself had provided 
there a human medium far more suited for the absorption and trans- 
mission of cultural influences, whether coming from the Far East or the 
West, than nomadic populations could possibly be. 

Geography in other respects, too, seems to have singularly prepared 
the Tarim basin for its chief historical rd/e. It was to serve as the channel 
through which the ancient civilizations of China on the one side and of 
Persia and India on the other, both the latter already stimulated by 
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Hellenistic influences, were first brought into prolonged contact. We 
have seen how nature, by denying grazing-grounds to the vast basin 
between Kunlun and Tien Shan, had protected it against ever becoming 
the scene of great migratory movements and of such upheavals as are 
bound to accompany them. 

The Huns in the north still remained dangerous neighbours, blocking 
the route along the northern foot of the Tien Shan range and making 
their power felt by tribes like the Wusun who held the fertile valleys on 
that side. But by lending organized support to the small kingdoms along 
the southern slopes of the Tien Shan between the Qara Shahr valley and 
Kucha it was not difficult for the Chinese to keep the Huns off from 
ground where they might have indeed interfered with traffic and exacted 
tribute from the oases, but never could have remained in permanent 
occupation. By 60 B.c. the Chinese, through the enterprise of an energetic 
‘« Protector-General of the Western regions,’’ put themselves in possession 
also of the outlying small basin of Turfan, containing a well-cultivated 
tract south of the eastern Tien Shan, and thereby secured an important 
flank protection for the great northern trade route. The alternative 
line of communication along the southern rim of the basin, past Charchan 
and Khotan, was effectively protected from the danger of nomadic 
aggression by the mighty barrier of the Kunlun and still more, perhaps, 
by the utter barrenness of the high Tibetan plateaus adjoining. Not 
until some eight centuries later, when Tibet had risen from a congeries 
of barbarous tribes into a centralized state of military power, did Eastern 
Turkistan experience invasion from that side. 


(To be concluded in the Fune Fournal.) 





THE PORTOLAN MAPS OF THE RHONE DELTA 


A Contribution to the History of the Sea Charts 
of the Middle Ages 


R. D. Oldham, F.R.S. 
Read at the Afternoon Meeting of the Society, 16 March 1925. 


HE delta of the Rhéne presents probably more varied and more 
numerous historical problems than any other region of equal 

size. The Camargue, the name by which that part of the delta enclosed 
by the two branches of the river is known, is at present a sparsely popu- 
lated region, where mankind is repelled by a spread of malaria-breeding 
salt marshes, where the impression produced on the wanderers is that 
of a solitude more impressive than of the ocean, and where droves of 
cattle, goats, and horses wander as wild and as free as on the plains of 
Texas. Yet this same region was described as the granary of the Roman 








404 THE PORTOLAN MAPS OF THE RHONE DELTA 


army, and numerous remains of buildings and sepultures prove that 
it must, in those times, have been a fertile and populated tract. It is 
certain, too, that the region has undergone great changes in the period 
which lay between those times and our own, places which were indubitably 
seaports are now far inland, and the position of the river’s mouth, as 
recorded in different ages, has undergone changes which were difficult 
to understand and impossible to interpret with certainty. The solution 
of these problems needs a combination of historical and geological re- 
search, and the latter is still incomplete ; it is only within the last few 
years that a purely geological paper was published which appeared to 
offer a rational solution of some of the problems regarding which much 
controversial literature has been published within the last century, and 
so led me to take up again some problems which had been dropped 
years ago, because they appeared to be, and at that time were, insoluble. 
In the course of this study my attention was drawn to these remarkable 
relics of the middle ages which are commonly known as the Portolan 
maps, and to the more important of the studies which have been devoted 
to them. Approaching the subject from an entirely different standpoint, 
some peculiarities in the representation of the mouths of the Rhéne seem 
to bear on the problems which have troubled those who had dealt with these 
maps from the purely cartographical point of view. Especially do they 
appear to throw some light on the vexed question of the origin of these 
maps, and it is in the hope that they may be of interest to those who 
are concerned with this question that the following account has been 
written. 


The earliest map of the Rhéne delta which has come down to us is 
in the Peutinger Table. The authorship of the original is unknown, 
if it had an author in the usual sense of the word, for it is no more than 
a route map giving places and distances along the Roman roads and, as 
a whole, has neither scale nor proportion. It is probably merely one 
example of a type of road map, of which many versions doubtless existed, 
and in it is a sketch of the mouths of the river Rhone, which represents 
it as dividing into three branches near Arles, and flowing through a 
delta of normal type, more complete, in fact, than the existing delta, 
for there is no suggestion of the extensive inland sea of the Etang de 
Vaccarés, nor of the many other salt lakes which exist at the present day. 

The date of the original, from which the Peutinger Table was copied, 
is put as the third or fourth century of our era, and the sketch of the 
lower Rhone agrees in general features with the conditions of that period, 
as they may be inferred from historical records and geological observation. 
Of later date than this no maps have survived till we come to the Portolan 
maps of the Middle Ages. These have been generally recognized as 
equivalents of the modern marine chart, made for the use of sailors, from 
information collected by them, and with no reference to the requirements 
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of landsmen. Though originally made for sailors only, the geography 
of the Portolan maps was so far in advance of anything which had then 
been produced by landsmen, both in accuracy and in detail, that they 
were incorporated in land maps, and to this we owe the preservation of a 
large proportion of the examples which still exist. The sea chart was 
taken into use, exposed to the risks of navigation, used till it became 
worn out and useless, and then discarded. The land map was preserved 
in the library of some potentate or corporate body, and so stood a better 
chance of preservation. 

The normal portolan, to use the convenient term introduced by 
Nordenskidld, is a map of the Mediterranean and Black Seas, with parts 
of the Atlantic coasts of Europe and Africa. The earliest known speci- 
mens date from the last years of the thirteenth century; the repre- 
sentation of the region covered is of surprising accuracy, and the many 
other copies, all manuscript on parchment, which were produced at 
later dates, preserve the same type, and are evidently derived, more or 
less directly, by repeated copying from copies of the same original.* 
For nearly three centuries this process went on till the Portolan maps 
were superseded by the charts based on more accurate surveys, and by 
the improvement in the art of navigation. 

Two interpretations have been suggested for this sudden appearance, 
and continued use, of a definite type of map. One, that it was originated, 
somewhere about the end of the thirteenth century, by some cartographical 
genius, whose very name is forgotten, who put in shape the scattered 
material he was able to gather from the descriptions, and possibly rough 
drawings, of ship captains; the other is that the Portolan type was 
gradually evolved by successive improvements, and that the early stages 
have simply disappeared by the lapse and accidents of time. On this 
point I do not propose to offer any opinion, but a study of the changes 
which have taken place in the Rhone delta has brought out some points 
which I have not found noticed by other writers, though not without a 
bearing on the origin of the Portolan maps. 

The topography of the mouths of the Rhéne, as represented on these 
maps, is peculiar, and maintains its general character throughout the 
whole series, with variations principally due to draftsmanship, for in 
those days, as at present, both good and bad maps were turned out. 
On the east the river is shown as dividing into two branches, the western 
of which sometimes divides again, so that there are two or three mouths 
to the river, and in addition there takes off, well above the bifurcation of the 
river, a broad channel stretching westwards to Cette. This is evidently 
meant to represent a navigable channel, and is frequently dotted over, 
to indicate the presence of small islands and shoal water. 


* The extent of this industry may be judged from the fact that some 1500 copies, 
dating from the thirteenth to the seventeenth centuries, are still extant in the libraries 
of Europe (see K. Kretschmer, ‘‘ Die italienischen Portolane des Mittelalters,” Veréf- 
Sentlichungen des Instituts fiir Meereskunde, Heft 13, Berlin, 1909, p. 148). 
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The place-names inserted on these maps must also be referred to, 
for they present two other problems of some importance. Eastwards of 
Cette comes Montpellier, in various forms of spelling ; sometimes there 
is also Maguelonne or Lates, but always Montpellier, and always, close 
to it, is shown the mouth of a river. Next comes Aigues Mortes,* and 
then Arles, but on none of these maps is St. Gilles mentioned, though 
we have historical evidence that it was once an important port. East- 
wards of Arles comes a place named Odor or Dor, the identification of 
which is established, by a succession of maps and documents, as a small 
hill, now known as the Roque de Dour, or more simply as La Roque, 
which rises just west of the channel leading to the Etang de Galéjon ; 
it has never been a place of importance, it was not a fortified stronghold, 
nor was there a town of any size, and it never appears on maps of modern 
date, except those of large scale. Here we have a problem, the opposite 
of that of St. Gilles, in the constant insertion of a place which is of no 
apparent importance, for the hill is too low and insignificant to serve as 
a landmark for ships sailing along the coast. 

In discussing these problems, it must be remembered that the Portolan 
maps were intended for the use of sailors, and would not include anything 
not of use or interest to them. Minor channels, not navigable, or only 
navigable for small boats, would naturally be omitted, and the names 
inserted on the map would be either ports of destination, or landmarks, 
such as prominent capes, which had to be avoided, or were of value as 
marking a course or the entry to a port. 


The earliest in date of these maps, still extant, is that known as the 
Carte Pisane. It bears neither author’s name nor date, but is generally 
accepted as of the latter end of the thirteenth century, and is regarded, 
on account of some imperfections in the drawing, as being a copy from 
some pre-existing original. In the region with which we are concerned, 
the map certainly suggests the work of a copyist, who had no under- 
standing of what he was copying, and was working on a copy, not an 
original. On this map, the Rhéne is shown as dividing into two broad 
channels, the western of which extends to Cette, and between these 


* In some maps there appears to the westwards of Aigues Mortes a place named 
Stagnum or Stagnom, which the draftsman has treated as a separate locality ; but as 
there is no modern place with which it can be identified there seems some reason for 
suggesting that this is a copyist’s error, and that the intention of the original was some 
form of ‘‘ stagnum aque mortue.” As the place-names are all written so as to com- 
mence near the coast and run inwards, this, if written in two lines, might be taken for 
two separate places by an uninformed copyist. In some maps the two lines are close 
together and look as if they were meant to be read as one. If this is the explanation, 
the question arises whether the modern usage of the plural form of the words is correct ; 
as the genitive singular and nominative plural are identical in the Latin form the 
confusion might arise in either direction. Certain it is that on many of the maps and 
in the Italian Portolani, or sailing directions, it is written ‘‘ aqua morta” or “‘ morte”; 
the name appearing in a form which is clearly in the singular number. 
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channels is a roughly triangular island ; the whole representation is so 
purely conventional that no conclusion can be drawn from it. 

Of later date than the Pisan map are two others, which fail in the 
district we are dealing with, and then come two maps of very different 
character and of very great interest, bearing the name of the author, 
Petrus Vesconte, and the date 1318. ‘They are drawn in atlas form, 
that is, in sheets for binding as a book, and not, as was usual in the 
charts made for the use of seamen, in the form of a single chart drawn 
on a whole skin of parchment ; but they cover the same area, and, like 
the sea charts, show only the sea coasts and islands. 

In the representation of the mouths of the Rhéne, there is a complete 
break from the purely deltaic type of the Roman period ; the river, it is 
true, is represented as dividing into two branches, but to the west of 
it there is a long island, representing the Camargue and the higher ground 
by Aigues Mortes, and north of it is a broad stretch of water connected 
with, and part of, the open sea, but dotted over in a manner which 
indicates shallow water with numerous shoals and islands. The situation 
of this stretch of water corresponds with that of the low-lying marshy 
ground which now extends from the head of the Etang de Mauguio to 
south of St. Gilles. On the Vesconte maps it does not extend to the 
Rhone and Arles, but at the eastern end of the broad inlet a river is shown, 
which would correspond with the present western branch of the Rhéne 
(Plate 1). Two copies of this map are known, one preserved in Venice, 
the other in Vienna, differing only by the Vienna copy having a detached 
sheet of water to the north-east of the termination of the broad inlet of 
the sea, in a position which would correspond with the marshes known 
as the Marais de la Castagnette and de Bellegarde, which formerly 
existed between St. Gilles and Beaucaire, but have been drained since 
the close of the eighteenth century. 

I have entered into some detail regarding this map, because it appears 
to be the work of a man who was not merely a map maker, but a geo- 
grapher in the full sense of the word. It is evidently based on original 
data, probably sketch-maps of routes and channels made by ships’ 
masters who had sailed the waters, and is probably more correct, as a 
representation of the topography at the time when they were made, 
than the later versions, repeated at a time when the representation had 
become conventional. 

Next in succession to Vesconte comes Angelino Dulcert, whose map 
is dated 1339, though there is another map, of date either 1325 or 1330, 
by Angelino Dalorto, so similar to that of Dulcert as to make it probable 
that they are of the same authorship. This Dulcert, if that be the 
correct version, seems to have been, like Vesconte, a geographer as well 
as map maker, for he introduced some improvements in the representa- 
tion of the sea coast, and produced a map on which most of the larger 
features of the true topography, as it can be developed from modern maps 
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and from historical record, may be recognized. He represents the inlet 
of the Etang de Vaccarés, at that time, and up to the seventeenth century, 
open to the sea, and shows the narrowing between the open water of the 
Vaccarés and the island-studded waters which, under various local names, 
lie between it and the open sea. He shows a bifurcation of the river, and 
also that this is not the present division, just above Arles, but represents 
a division lower down, of which there is historical record, though only 
one channel still remains open. For the first time he makes it clear that 
Aigues Mortes was not on the mainland, but on the island south of the 








a, 
Petrus Vesconte Angelino Dulcert Jacobus Giraldis 
1318 1339 1426 





(izes ae 


6 ov 
O 
Conte Freducci Francesco Rodrigues Mercator 
1497 1524 (Europe)1554 


Fig. 1.—The development and decay of the Portolan map of the Rhéne Delta, illustrated 
by a series of reproductions of the topography of the coast between Cette and Cap 
Couronne, reduced to the same scale from east to west, showing the progressive 
improvement during the first half of the 14th, and deterioration after the 15th 
century. 


broad western channel, by placing the first letter of the name on this 
island. 

These improvements are all along the outer or sea face of the land, 
in that part where navigation went on and from which information could 
be collected, and here we have not only the appearance of reality, but 
confirmation from other sources. It is otherwise with the western channel 
of shallow water, first shown in the Vesconte map; in that of Dulcert 
it is extended to the main stream of the Rhone, at a place which appears 
to be intended for the present bifurcation a little above Arles and Trinque- 
taille. In this part of the map there is an absence of any attempt at 
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representing details, the outlines of the channel are drawn in simple 
sweeps from the sea to the river, and it seems that the author, having 
no original information, was content to copy, in a conventional manner, 
the conventionalized outlines which he found in pre-existing maps. 
However this may be, the Dulcert map is the earliest known example 
of the type of topography which became the standard for the Portolan 
maps and was copied more or less faithfully, yet with progressive deteriora- 
tion, for about three hundred years, before this type of map gave way to 
those based on land surveys of later date. 

To this general statement there is a somewhat remarkable exception ; 
there are two maps in existence, neither bearing any author’s name, and 
usually known by the names of former owners as the Pinelli and the 
Combiti maps. One of them contains an almanac for the years 1384 
to 1434, showing that it must have been made in 1383 or the year after ; 
the other is generally regarded, from internal evidence, as late fourteenth 
century or early fifteenth. Though the authorship is unknown, these 


The Peutinger Tafel Francesco Pizigani Pinelli Atlas 
3r4 Cent 1373 1384 
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Fig. 2.—Aberrant type of Portolan map, due to the influence of old land maps. 


two maps show such a close resemblance in style, in topography, and in 
the place-names inserted, that they must be regarded as being in all 
probability either the production of the same person, who was the author, 
or copies from the same original. In both the representation of the 
mouths of the Rhone differs entirely from the regular Portolan type ; the 
river is shown as dividing into three branches, as in the Peutinger Table. 
Both maps are drawn in the atlas form, and, though representing only 
the topography of the marine chart, were probably made for use on land 
and preservation in a library, and the topography of the Rhdéne delta 
region suggests that there were still extant some old land maps giving 
the Roman topography, which the maker of these maps preferred to use, 
rather than that of the marine maps of his own period ; the only influence 
of these which can be detected is the greater width of the western branch 
of the river.* One other map, that of Francesco Pizigani, 1373, shows 


* The maps differ from the regular Portolan maps in the place-names. Not only 
are the regular places mentioned, including Stagnon, though not Lates, but there are 
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evidence of a similar attempt to adapt the old land maps to the Portolan 
topography. 

These aberrant maps, that is aberrant from the general type, stand in 
a class by themselves, and seem to have had little or no influence on the 
later maps of this region ; in a few cases there appears to be an attempt 
at a compromise, but even this is by no means certain. For the rest the 
series of maps goes on repeating the same pattern which had been evolved 
by 1330. 

Resuming the account of the Portolan maps, the only alteration on 
the Dulcert map is the introduction of a second bifurcation of the river 
below Arles, the western branch being divided into two, so as to give 
three entrances to the river, as is indicated in the Portolani proper, or 
books of sailing directions, current at the time. This second bifurcation 
appears on a map, now in Berlin, which Kretschmer (/oc. c#t¢., p. 135) 
regards as fifteenth century, though not later than 1453, but the earliest 
dated map in which it appears is that of Freducci of Ancona, dated 1497. 

Summing up the results of the study of the earlier of these maps, we 
see a progressive improvement in the representation of the sea face of the 
region of the Rhdéne delta. By 1330 a delineation had been attained in 
which all the principal features of the coast-line, as they must have existed 
at that time, can be recognized, and this accuracy seems to have been 
maintained till about the middle of the fifteenth century (Plate 2). After 
that deterioration set in ; some copies, like that of Freducci, still give a 
fairly accurate copy of the earlier maps, but in general the outline becomes 
more and more conventionalized, still maintaining the feature of one 
large island flanking the main branch of the Rhéne, and two smaller 
islands, which vary in size and become more distant from the coast, 
by an increase in the width of the channels. 

The reason for this deterioration is to be found in two directions : 
in the first place, the access to both Arles and Aigues Mortes deteriorated 
so that they became accessible only to small coasting craft, the masters 
of which had no use for, if they had known how to use, the marine chart 
of those days ; andin the second, the growthof commerce led to an increase 
in the average size of the ships employed by it. These two causes 
cooperated in rendering this stretch of coast of no interest to seagoing 
vessels, except as something to be avoided, and so the masters no longer 
discovered the errors introduced by the map copyists, and the control 
exercised by the users, over the makers, of the charts fell into abeyance. 

Yet the tradition remained, and all maps, till towards the end of the 
sixteenth century, followed the same type. Only in the last decade of 
that century does a new type of map appear, and it is interesting to com- 
pare two maps which appeared in the year 1594. ‘The first of these is 


three others, ‘“‘ Sironia,” between Cette and Maguelonne, “ Lanal verde,” between 
Aigues Mortes and Arles, and “ Punta,” between Arles and Odor, which I have not 
seen on any other map. 
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that of Barentzoon, which has the appearance of a finished map based 
on actual survey, and includes river courses and place-names, not always 
correctly placed, which are not to be found in the Portolan maps, yet it 
is in reality nothing more than an enlarged and glorified version of the 
same representation of the topography. The second is a map of Provence 
by Jean Bompar, in which a very different representation of the more 
important part of the same region is given (Plates 3 and 4). This map, 
though erroneous in several respects, is the earliest representative extant of 
a new line of descent which, by successive modifications and improvements, 
culminates in the modern map of the Rhone delta. It bears the impress of 
having been compiled from more or less contemporaneous representations 
of the actual topography, it owes nothing to the traditional topography of 
the Portolan maps, and with this new departure, and reversion to facts, as 
they were at the time, we have also a reversion to the same type of repre- 
sentation as was seen in the Peutinger Table. The great inlet of the 
sea, stretching from Cette to the Rhéne, has completely disappeared, and 
the question arises as to whether it was, from the beginning, purely 
fictitious, or whether it represented a passing phase, which only came into 
existence in post-Roman times, and had become obliterated by the 
sixteenth century ? The answer to this is to be found in the physical 
history of the region, as developed from a study of the geology and 
topography, and of the documentary records of past history which have 
come down to us. 


Several descriptions of the delta, and reconstructions of its past 
history, have been published at different times, but they date from the 
last century, or are based on observations and deductions of that time. 
In these older treatments of the subject, the delta of the Rhéne is 
regarded as having been gradually formed, and extended, by the de- 
posits of the Rhéne, without any material change in the relative level 
of land and sea during the process, but this attitude can no longer be 
maintained, for within the present century some important additions to 
our knowledge have been obtained, which do not affect the older 
observations of fact, but do necessitate some important modifications 
and extensions of the deductions drawn from them. 

In quite recent years M. G. Denizot * has found that a large part 
of the Camargue is formed of alluvial deposits which not only lie higher 
than the flood-level of the river, and therefore could not have been formed 
under existing conditions, but are shown, by the organisms contained 
in them, to have been deposited below sea-level. Beds of cockle and 
other sea shells have been found at levels up to over a metre above sea- 
level, and as cockles do not thrive at a height of 4 feet above sea, it is 


* Georges Denizot, ‘‘ Contributions 4 I’étude du Quaternaire de France,” Bu//. 
Soc. Géol. France, 23, 1924, pp. 384-430; a preliminary Abstract under the title, 
“ Les dernitres variations du niveau marin sur les cétes de la Basse Provence,” in 
C.R., 175, 1922, pp. 41-43. 
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obvious that there has been a rise of the land since the mud in which they 
lived was formed, and this uplift certainly took place before, probably 
long before, the Romans came to the country, and definite historical 
record begins. We have, consequently, to distinguish between the old 
delta, formed of material laid down when the sea stood higher than it 
does at present, and the modern deposits which have been formed since 
the land stood at its present level, relative to the sea. 

Another result of recent work, which must be taken into consideration, 
is that there has been a general rise of sea-level, or depression of the land, 
in the Mediterranean since Roman times. This was first recognized 
as a regional, and not a purely local, phenomenon in the Naples region, 
by Dr. R. T. Gunther (Geogr. Four., 22, 1903, pp. 121-149, 269, 286). 
It has since been observed in other parts, and on the coast of Provence 
there is more than one locality where the remains of buildings of the 
Roman period are now submerged beneath the sea. In the Rhéne 
delta region the same has been recorded, and other facts are known which 
equally point to a recent subsidence of the land. The detailed con- 
sideration of this evidence will be the subject of separate study ; here it 
will suffice to summarize the results, which are (1) that the amount of 
submergence was about 12 to 15 feet; and (2) that the date lay some- 
where between 700 and 1000 A.D. It may possibly have extended over 
a longer period, but no great change had taken place at the earlier date, 
and no great change seems to have occurred since the later ; so, too, as 
regards the amount, it may have been either more or less than the 
figures mentioned, for no precise measure can be made, but the figures 
mentioned would suffice to account for the changes implied by his- 
torical records, and any figure largely outside those limits would be 
improbable. 

The effect of this subsidence on an area like that of the old delta of 
the Rhéne, which could nowhere have been more than about 30 feet 
above sea-level, would be to bring large areas below sea-level, a large 
part of the delta would be converted into an archipelago of islands 
separated by channels, and the river, instead of entering the open sea, 
would debouch far inland into a shallow inlet. For centuries the 
Rhéne would be occupied in filling up these channels and inlets, and the 
process would be rapid, in comparison with the seaward growth of the 
delta, after the river mouth reached the sea face, as it did about the middle 
of the seventeenth century. 

Another consequence of the higher level at which the land stood in 
Roman times, is that the whole of the great Etang de Vaccarés, the 
archipelago of islands to the south of it, the salt lakes which lie inland 
in the great and little Camargues, and the extensive salt marshes, would 
nearly all be dry and well-drained land. The extent of this must have 
been quite as great as the present delta ; in fact, the old coast-line seems 
to have been very close to the present one. 
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PLATE 1. 


PETRUS VESCONTE, 1318 VIENNA 


From reproduction in Jomard, ‘Monuments de la Gédographie,’ Plate IX. 
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GRATIOSUS BENINCASA, 1467 


A good example of the Portolan representation at its best, before marked deterioration 
had set in. 
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PLATE 3.—REGION OF THE RHONE DELTA, AFTER BARENTZOON, 
1593 
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BOMPAR, 1594 
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In this region great changes were brought about by the submergence 
in the dark ages. To the west of St. Gilles water covered a large area 
of low-lying swampy ground, which is cut off from the Etang de Mauguio 
by slightly higher ground, composed of alluvial fan deposits of the 
Vistre and Vidourle ; historical evidence, which will be dealt with further 
on, indicates that this barrier has been raised since the submergence, 
and that there was at first free communication between the flooded area 
west of St. Gilles and the sea to the westward. South of this expanse of 
salt water was the land of the Camargue and its westerly extension to 
Aigues Mortes, and, on the seaward face, a great inlet, forming the 
Etang de Vaccarés, fringed on the south by a group of islands, but 
otherwise communicating freely with the open sea; east of this again 
came a group of islands, separated by channels, of which certainly three 
were deep enough to carry ships from the sea to the river and the city 
of Arles. 

The detail in which this restoration can be effected varies in different 
parts of the delta, according to the number of observations and records 
which are available, yet it is possible to sketch out the general features, 
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Fig. 3.—Restoration of the topography of the region of the Rhéne delta, as at about 
1100 A.D., for comparison with the Portolan map of the same region (Fig. 1 and 
Plates x and 2). 
and, if drawn with the same generalization of topography and omission 
of immaterial details as is shown by the old Portolan maps, the restoration 
of the hydrography at about 1100 A.D. would be very much as shown on 
the outline map, Fig. 3, in the construction of which account has been 
taken not only of the geology and topography, but also of the historical 
records, yet to be dealt with. 


Turning to the historical evidence, the first of the problems to be 
considered are those of the broad channel leading from the Etang de 
Mauguio in the direction of Arles, and the absence of the name of St. 
Gilles, the two being very closely bound up with each other. There is 
ample historic record to show that in the eleventh and twelfth centuries 
St. Gilles was not only a seaport, but the most important seaport along 
this part of the coast. The earliest written record of its use is in 1086, 
when Emma, daughter of the Count of Sicily, landed there, on her way 
to the Court of France, but it must already have been a well-established 
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port of destination and departure by that date. In 1109 Bertrand, Count 
of Toulouse, but more commonly known as of St. Gilles, collected at that 
place a fleet of forty ships and galleys, for the transport of an army of 
four thousand knights and men-at-arms, bound for the Holy Land ; 
and in 1112 the first overseas establishment of the Knights Hospitaler 
of St. John of Jerusalem was founded at St. Gilles, as being then the 
principal port used by pilgrims on their way to, and return from, 
Jerusalem. 

Several other occasions on which this port was used are recorded, the 
last being in 1165, when it was visited by fleets of the republics of Pisa 
and Genoa, as will be described further on. 

Of the importance of the trade which centred in this port we have 
evidence in the account of the Rabbi Benjamin of Tudela, who visited 
it about 1160, and states that it was frequented by representatives of 
many nations. In the history of the war between Pisa and Genoa it 
is mentioned, in connection with the visit of the Pisan fleet, that a great 
fair, visited by a large number of foreigners, was regularly held, opening 
on September 1, the feast day of Saint Gilles (De Vic and Vaissette, 
3, p. gy). It was the principal port of entry for the drugs, aromatics, 
and spices of the Levant, and from here the Abbot of Saint Gilles sent to 
Louis a present of spices, as a rarity and a mark of friendship.* 

This commerce lasted till towards the end of the twelfth century, 
but after this no record can be found, and St. Gilles relapsed into 
insignificence. Astruc attributes the rise of the port to the fostering 
influence of the Counts of Toulouse, and its decay to the transfer of 
their interest to the fair of Beaucaire, but we may safely look to other, 
and natural, causes for the change in the fortunes of St. Gilles and the 
interest of its princes. 

Of the nature of these changes we get a clue in the statement by 
Benjamin of Tudela, that the town of St. Gilles was situated on the bank 
of the Rhone, within 3 miles from the sea.t This sea, it must be noted, 
could not have been the Mediterranean itself, for between St. Gilles and 
the sea is a stretch of what must have been dry land continuously from 
even before the advent of the Romans. The sea must have been an 
expanse of shallow water, such as is suggested alike by the Portolan 
maps and by the large area of swampy ground west of the petit Rhdéne, 


* J. Astruc, ‘Mémoires pour I’Histoire Naturelle de la province de Languedoc’ 
(Paris, 1737), p. 540. 

t The land distances are usually given in parasangs, which some translators render 
as leagues. A. Asher, 1840, gives the distance from St. Gilles to the sea as three 
parasangs, but all others make it miles, four miles being equal to one parasang. 
The translation by M. W. Adler, 1907, who was able to collate three MS. copies, 
earlier than the printed editions on which other translators were dependent, also gives 
the distance as miles. In this region the parasang was probably the Gallic league, 
of about 5$ km., and the mile presumably the sea mile of the Italian navigators: 
apparently a somewhat indefinite distance of about 1} to 14 kilometres in length. 
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in which the Etang de Scamandre represents an unfilled-up portion of 
a once more extensive stretch of water, now converted into marsh by 
deposits from the Rhéne on one side and the Vistre on the other. The 
present depth of this sheet of water is fully 5 feet, and the original depth 
must have been greater. 

As regards access to this inland sea and the port of St. Gilles 
there are two possibilities: one that it was from the Grau d’Orgon up 
the course of the petit Rhéne, or along the now abandoned course of 
the Rhéne Mort, from the Grau Neuf; the other that it was from the 
Etang de Mauguio on the west. As regards the former, I have been 
unable to find any indication that either of these branches of the Rhéne 
was ever navigable by anything which could be classed as a ship ; * as 
regards the latter the physical conditions, as shown on maps, do not make 
it impossible. The low swampy ground west of the Rhéne, evidently 
of post-Roman alluvium, is separated from the Etang de Mauguio by 
a strip of somewhat higher ground, formed, as a sort of delta or fan, by 
deposits of the Vidourle; the age of this is indeterminable, except, 
possibly, by detailed local examination, but it is not improbable that, 
after the subsidence of the land in the dark ages, there was left a broadish 
strip of water, which has since become silted up by the Vidourle. Certain 
it is that maps of the sixteenth and seventeenth centuries mark a river 
channel continuous from the Rhéne to the Etang de Mauguio; at the 
present day this no longer exists as a natural channel, but its course is 
followed by the navigable canal which runs from Beaucaire to Cette. 
Inherently this is the more probable channel of access, and there is some 
confirmatory evidence in the accounts which have come down to us, of 
an incident in the wars between the Republics of Pisa and Genoa when, 
in 1165, the fleets twice visited St. Gilles. 

Briefly epitomized the events were as follows: A fleet of six Pisan 
galleys, cruising on the coast, was pursued by a superior fleet of Genoese, 
and took refuge by ascending the Rhéne to St. Gilles. The Genoese, 
instead of following them, went up the main stream, past Arles, and, 
rounding the head of the Camargue, came down the west branch to St. 
Gilles. The Pisans fled and were pursued as far as the Grau de Mont- 
pellier, whence the Genoese returned home, after reascending the western 
branch, past St. Gilles and Arles. They had hardly reached Genoa 
when news arrived that a fleet of thirty-two Pisan galleys, after ravaging 
the Genoese coasts, had made for Provence. The Genoese within four 
days had equipped and despatched a fleet of fifty galleys in pursuit, and 
these, hearing that the Pisans had gone to St. Gilles, attempted to repeat 
their former manceuvre, but this time without success, for 2 miles from 
St. Gilles they met shoal water on which many of their galleys grounded, 


__ ™ The Guide Joanne, which recommends the trip by boat down the petit Rhéne to 
its mouth, says that this is practicable for a four-oared boat, but only between the 
months of May and September. 








416 THE PORTOLAN MAPS OF THE RHONE DELTA 


and further progress was impossible. A battle ensued in which the 
Genoese were worsted and had to retreat. 

The history of these events has come down to us in great detail and 
is full of human interest,* but for the present purpose the importance 
lies in the topographical details which are incidentally mentioned. In 
the Pisan account these are few; it seems, though it is not definitely 
stated, that on the first occasion the galleys were cruising off the coast 
near Maguelonne, when they took refuge up the Rhéne. On the second 
occasion the fleet, after leaving the Genoese coast, went to the “ Gradus 
Mercuri,” which the ‘ Histoire de Languedoc’ translates as “‘ Grau de 
Melgueil,” and then went ‘ per fauces Capre,” or by the Grau de la 
Chévre, to St. Gilles. 

The Genoese account gives much more information, especially in 
connection with the first visit. After narrating how, hearing that the 
Pisans were at St. Gilles, they ascended the river to Arles, it continues 
that the Pisans, hearing of the approach of the Genoese, fled by the other 
mouth, or other river, which was called the Goat. Here the Genoese 
put an inhabitant on oath, who swore that there were no Pisans at that 
mouth or in that river, yet they found some Pisan ships, which they 
burnt, and then went on in search of more vessels, which they did not 
find. Doing this they got back to the Grau de Montpellier, whence, 
the wind being contrary, they entered the Gradus Capre and went up 
by St. Gilles and Arles to Genoa.t 

The key to the interpretation of this account lies in the identification 
of the Gradus Capre, or Grau de la Chévre ; and, as there is no direct 
evidence, it will be necessary to examine the three possibilities : firstly, 
that it was a mouth of the western branch of the Rhone, either the Grau 
d’Orgon, at the mouth of the petit Rhéne just west of Les Saintes Maries, 
or the mouth of the abandoned channel known as the Rhéne Mort, at 
the place marked Grau neuf on modern maps; secondly, that it was 
the outlet from the submerged area west of St. Gilles into the Etang de 
Mauguio ; and thirdly, that it was the mouth of the petit Rhone, which 
at that time ended in the shallow outlet of the sea to the west of St. Gilles. 

Against the first identification there is, as has been mentioned above, 
the absence of any evidence that this branch of the river was ever navigable 


* It is given in detail by de Vic and Vaissette, ‘ Histoire Generale de Languedoc,’ 
vol. 3, 1737, pp. 8-11; the account in the text is founded on the Pisan and Genoese 
chronicles, printed in Muratori, ‘ Rerum Italianorum Scriptores,’ vol. 6, pp. 117, 305-6. 

t ‘‘ Pisani verd quum hoc sciverunt, dismissé Villa Sancti AZgidii exierunt per 
aliam faucem, vel per aliud flumen, quod vocatur Capra. Et nostri illuc euntes 
fecerunt jurare quemdam Provincialem sibi vera dicturum de galtis Pisanorum, qui 
ait illas in Gradu illo non esse neque in flumine. Invenerunt tamen ibi naves Pisanorum, 
et combusserunt illas igne, et inde iverunt similiter pro navibus accipiendis et illas non 
invenerunt. Quo facto redierunt ad Gradum Montispessulani, et vento contrario 
intraverunt Gradum Capre, et inde ascenderunt ad S. Agidium” (‘ Annales 
Genuenses,’ Joc. ctt., p. 305). 
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for ships. There is also the improbability that the river could, in 1165, 
have completed its channel to the sea, an improbability which is borne 
out by the statement of the Rabbi Benjamin of Tudela. More im- 
portant, however, is the inconsistency of this interpretation with the 
statement that the galleys, meeting a contrary wind at the Grau de 
Montpellier, returned by the Grau de la Chévre and Arles to the sea. 
Had the Grau de la Chévre been the Grau d’Orgon or the Grau Neuf,* 
the galleys would have been in the open sea and, if their progress was 
stopped by a contrary wind when they were off Montpellier, they could 
have returned to Genoa without re-enteringthe Rhéne. The description, 
in another way, seems out of accord with this identification, for 
it says that, after leaving the Gradus Capre, they ‘“‘ went on with the 
purpose of capturing ships in the same manner ”’ ; it would be a mistake 
to lay too much stress on this word “ similiter,” but the phrase certainly 
suggests that the course was still in inland waters, and in this case they 
might find, when they came to the outlet near Montpellier, that a con- 
trary wind prevented them from putting out to sea, and so make it 
necessary to return on their outward course. Such seems, at least, to 
be the easiest interpretation of the narrative. 

The Grau d’Orgon being excluded, the Grau de la Chévre must have 
been somewhere between St. Gilles and the Gradus Montispessulani, 
which would be the mouth of the river Lez, now represented by the Grau 
de Palavas, though in the twelfth century it probably lay on the inner 
shore of the Etang de Mauguio. Along this course there are the two 
possibilities which have been mentioned ; against the identification with 
the channel of communication, lying north of where Aigues Mortes 
now stands, between the broad expanse of water west of St. Gilles and 
the Etang de Mauguio, must be put the fact that at the present day the 
word “‘ grau”’ is only applied to an opening into the open sea, either at 
the mouth of a river or from one of the inland salt lakes or étangs, and 
seemingly only to a channel which is in some way navigable, if only by 
open boats; I know of no case where it is used for a channel of com- 
munication between one of these lakes and another. On the other hand, 
a study of the large-scale map of the Etat Major shows that the continuous 
barrier which ‘now separates the Etang du Mauguio from the sea may 
once have been a chain of disconnected islands, and if this were still the 
condition in the twelfth century, the water behind these islands would 


* J. Pagézy (‘ Memoire sur le Port d’Aiguesmortes,’ Paris, 1879) gives evidence 
to show that the name was applied, in the thirteenth and fourteenth centuries, to the 
mouth of the river channel now abandoned, and known as the Khéne Mort. On 
maps of the eighteenth and nineteenth centuries this is named Grand Neuf. Pagézy 
also states that the present channel from Silvereal to the Grau d’Orgon was first 
adopted by the river in 1552, after which the other was abandoned. These facts do not 
affect the argument in the text, which was completed before this work came to my 
knowledge. 
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be regarded as sea, and an opening into it would be given the name 
of grau. 

A more probable identification of the Gradus Capre is that it was the 
mouth of the western branch of the Rhéne where it entered the shallow 
sea to the west of St. Gilles. The description of the Rabbi Benjamin 
of Tudela shows that by 1160 the river had extended its channel past 
St. Gilles and debouched into the shallow sea at about 3 miles below 
that place; and in the negotiations before the battle, the Genoese pro- 
posed to the authorities of St. Gilles that they should require the Pisans 
to depart, and undertook that they would not be attacked till they were 
outside the district of St. Gilles and 6 miles beyond the grau.* As the 
jurisdiction of the town of St. Gilles never extended to the mouth of its 
river into the open sea, as that of Arles did over the main channel of the 
Rhéne, this demand and undertaking implies that the limit of the district 
of St. Gilles, and the mouth of its river, were not very distant from the 
town. 

Whichever of these two identifications of the ‘“‘ Gradus Capre”’ be 
adopted, the account shows that the approach to the port of St. Gilles 
was presumably from what is now the Etang de Mauguio, and also shows 
that the port was then on the river some distance above the mouth, and 
in this we may find the reason for the disappearance of St. Gilles as a 
seaport. So long as it lay on the shores of an inlet of the sea it was 
accessible to ships, but when the river, as it filled up the shallow flooded 
area, extended past the town, access became more difficult; for this 
branch of the Rhone, from the account, must have been much smaller 
than that which flowed past Arles, and, as at the present day, very probably 
did not carry more than a quarter of the volume of water. Once this 
river channel extended past St. Gilles access would only be possible for 
smaller ships, and increasingly difficult for them. 

The visit of these war galleys, which were not large ships, even as 
sizes went in those days, is the last historical record of the use of St. Gilles 
asaport. After that, access became obstructed, not only by the extension 
of the river channel of the petit Rhéne, but also by a blockage further 
west, brought about by the growth of the deposits of the Vistre and 
Vidourle. Sixty years later these two causes had obliterated St. Gilles 
as a seaport. 

Of this we have evidence in the history of the origin of Aigues Mortes. 
When, after a prolonged war, the Count of Toulouse transferred, by the 
Treaty of Paris in 1226, his sovereignty over the whole coast of Languedoc 
to King Louis IX. of France, one of the first uses made of these newly 
acquired rights was the establishment of a seaport on this coast. For 
this purpose St. Louis selected Aigues Mortes ; he acquired the freehold 

* “ Dimittate eos abire extra gradus, et nos jurabimus vobis, quod non offendemus, 


donec fuerint extra districtum vestrum et longe a Gradu circa milliaria sex ” (‘ Annales 
Genuenses,’ Joc. ctt., p. 306). 
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of the ground from the Abbey of Psalmodi, and at great expense proceeded 
to form a port and a city,* Had St. Gilles, over which he had the same 
sovereign rights as at Aigues Mortes, still been the port it was a hundred 
years before, he would not have undertaken the formation of a new port 
at a place which had no natural advantages, and to which access, whether 
from the sea or the land, could only be established by engineering works 
on an extensive scale. To the seaward a ship canal had to be con- 
structed from the inland salt lake on which Aigues Mortes was built, 
and on the landward side the road had to be carried on an embankment 
across the swamps and marshes surrounding the Abbey of Psalmodi, 
which in the ninth century was described as an island. This embank- 
ment crossed the channel which carried the Vistre, since diverted and 
canalized, and part of the flood waters of the Rhéne. Over this channel 
a bridge and a tower were built, forming part of the defences of Aigues 
Mortes, which shows that there could no longer have been a navigable 
channel along this course, and the works referred to were necessitated, 
and rendered practicable, by the changes which had definitely cut off St. 
Gilles from access to the sea. 


The historical records which have been outlined above show that the 
Portolan topography represents a real though passing phase in the 
development of the present delta of the Rhdéne, and at the same time 
seem to throw some light on the question of the date at which the normal 
Portolan assumed the form which it retained for three centuries, without 
material modification. It is known that this date must have been 
earlier than the close of the thirteenth century, for the earliest of the 
examples which have been preserved antedate the year 1300. That they 
all show Aigues Mortes proves nothing, for a port of that importance 
would soon find its way on to maps made for the use of mariners, and the 
earliest surviving example dates from fifty years later than the foundation 
of Aigues mortes, but the invariable omission of St. Gilles is certainly 
suggestive. Had the earliest examples made, though now lost, included 
that place it is probable that, in the process of reproduction by copying, 
it would have found its way on to some of the later examples, and the 
absence indicates that the normal Portolan took shape at a time when 
St. Gilles had ceased to be a seaport, and therefore ceased to be of interest 
to mariners. The place-names, then, suggest an origin not earlier than 
the latter half of the thirteenth century ; but the topography is that of 
a century earlier than that. For the source of this topography we may 


* Astruc (‘ Mémoires pour l’Histoire Naturelle de la province de Languedoc,’ 
1737, p- 533), and some other authors copying him, have stated that St. Louis, desiring 
a port which would be under his jurisdiction, St. Gilles being subject to the Count of 
Toulouse, acquired the territory of Aigues Mortes from the Abbey of Psalmodi. This 
appears to be a mistake ; previous to 1226 both Aigues Mortes and St. Gilles were 
equally subject to the Count of Toulouse, after that date they were equally in the 
dominion of the King of France, though he did not own the freehold in either. 
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look to the existence of earlier, less complete, and more imperfect maps, 
probably mere sketches from memory of the coast-line and approaches to 
the principal ports, and when, in the thirteenth century, these partial 
plans were combined, to form the normal Portolan map, it was simplest 
to take the local topography from the earlier sketches, though the port 
which gave origin to them no longer existed. In this way the coexistence 
of twelfth-century topography with the omission of a twelfth-century 
seaport becomes explicable. Once in being, the normal Portolan map 
was so great an improvement on the earlier ones that the latter soon went 
out of date, and were superseded by the newer pattern, which was re- 
peated by copying, with only such minor modifications as may have been 
suggested by the reports or comments of the mariners who used them. 
So we find changes and improvements along the sea face where ships 
had reason to sail, but the western channel to the Rhéne degenerated 
into a conventional representation. As there was no longer any 
inducement for ships to attempt the passage, none ever discovered that 
it no longer existed, and the map-makers of those days, receiving no 
complaints from their customers, followed the practice, not unknown at 
the present day, of reproducing the errors of their predecessors without 
further inquiry. 


Having dealt with the western branch. of the Rhéne I shall turn to 
the main stream, which flows past Arles, and the problem of Odor. 
The identification of this place seems well established as a small hill of 
rock just west of the entrance channel to the Etang de Galéjon, known 
as the Roque de Dour, or more simply as La Roque, which rises from 
the recent deposits to a height of about 25 feet above sea-level. In 
itself this hill, as has been mentioned, is of no importance, yet, rising as 
it does from a low flat coast which can hardly be distinguished except 
in clear weather, it was a landmark of importance to mariners, as it lay 
at the entrance to the main channel of approach to Arles. 

This is clearly proved by a passage in the ‘ Annals of Roger de 
Hoveden.’ Describing the journey of an English fleet to Marseilles 
in 1190, he gives a description of the coast, apparently taken from some 
contemporary Portolan, or book of sailing directions. After passing 
Magalona (Maguelonne) ‘‘ they next passed an island called Odur, which 
lies at the mouth of the Rhéne, going up which river you come to a fine 
archiepiscopal city, which is called Arles-le-Blanc.” * 

The channel referred to in Hoveden’s Annals remained in use for 
more than a couple of centuries, and a more detailed description is to 
be found in a Portolan of the fifteenth century. This states that from 
“* Oder” runs the great arm, or greater mouth, of the Rhone, which is 
the Arles mouth, and from Oder to the city of Arles is 20 miles ; it adds 


* Translation by T. H. Riley, 1853 vol. 2, p. 153. 




















THE PORTOLAN MAPS OF THE RHONE DELTA 42! 


that from Oder to the land of Pinzan the water is shallow, from one and 
a half to two paces and not more.* 

In both these accounts the Rhéne, of which the principal mouth is 
put at Odor, was the river in a sailor’s, not a geographer’s, sense of the 
word. It was the commencement of a land-locked channel leading up 
to Arles, but it is quite certain that neither the main stream, nor any 
important branch of it, ever flowed through the entrance to the Etang 
de Galéjon as a true river, that is as a stream of fresh water flowing in a 
definite channel of its own formation. The course of this channel can 
be traced on the maps of the Etat Major : it was up the Etang de Galéjon 
and thence along the line of an old channel, still called the Bras Mort, 
to the main stream just above the village of Grand Passon. Along this 
line there is a strip of low-lying modern alluvium, bounded on both sides 
by higher ground, composed of the prehistoric alluvium, which remained 
dry land when the intervening country became submerged. 

The description in the fifteenth-century Portolan, mentioned above, 
agrees with this interpretation, for it says that from Odor to Pinzan, 
which may be identified with Passon, there is not more than 6 to 8 feet 
of water. We have independent evidence that the mouth of the river 
proper was in the neighbourhood of Passon, about the middle of the 
fifteenth century, and, once the main channel of the river was entered, 
the depth of water would be double of that just mentioned, or more. 

The date of publication of this Portolan was 1490,f but that does 
not mean that the Galéjon channel was still open at that date. According 
to Nordenskiéld (‘ Periplus,’ p. 78) this work was printed from pre- 
existing manuscript works by more than one author, probably dating 
from the first half of the fifteenth century, and certainly of older date than 
that of the printing. We must therefore look elsewhere for evidence 
of the date of closing of this channel, a date which can be fairly closely 
fixed from the records of the Council of the City of Arles. 

This city controlled the whole of the eastern part of the delta down 
to the sea, and the navigation of the river. For the purpose of exercising 
this control it maintained a tower or fortified post, for the double purpose 
of preventing evasion of dues and of excluding undesirable visitors. 
These purposes controlled the choice of position. The tower had to be 

* “Dentro de garbino chore lo razo grande zoe dela mazor bocha del rodano e 


questa bocha si e la bocha darla e da questa bocha fino ala cita darla suxo per lo fiume 
se fano mia 20. 

“ Da oder fino ala terra de pinzan e per tutto questo chamino e picol fondie si e 
da passo vno e mezo fin do e non piu.” 

+ This Portolan, the earliest printed work of this character, is one of the rarest 
printed works extant. There are two copies, one with the text incomplete, in the 
British Museum. The colophon states that it was “ composto per uno zentilomo 
veneciano,” who has been groundlessly identified with Aloisio or Luigi da Cada- 
mosto, the explorer, but the difference in style of different sections of the work shows 
that more than one writer was concerned in the composition. It has been reprinted in 
full by Kretschmer, of. c#?. 
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placed where the traffic was confined to a single channel, so that it could 
becontrolled by a single station, but, so long as this condition was fulfilled, 
it was important to place this station as far downstream, and as remote 
from the town as possible. As a consequence, we find that a succession 
of these towers was built from the fourteenth to the eighteenth centuries, 
as the changing position of the termination of the single channel neces- 
sitated a shift to a new site. 

The oldest of these towers of which any record remains was the Tour 
de Malusclat, the exact position of which is unknown, though it was 
presumably in the neighbourhood of the modern village of Manusclat, 
and therefore about a couple of miles upstream of Passon. The date 
at which it was built is equally unknown ; in fact, the only record is a 
resolution of the Council of Arles, in 1469, that it should be demolished, 
as having become useless, and a new tower built further downstream. 
This new tower was commenced in 1472 at a place which has been 
successfully identified, though nothing but the foundations now remain, 
in the lands of the village of Grand Peloux, about a mile south-westwards 
of |’Eyselle, and close to the bank of the river. 

This tower was called the Tour de Belvare, otherwise spelt Bolovar 
or Bolovard, and of it we have other records which indicate the purpose 
and importance of the post. The captain of the tower had to maintain 
surveillance over the ships which passed up or down stream, and for this 
purpose he was authorized to visit and examine any vessel, to fire on any 
ship which refused to stop at his summons, and to arrest it and detain 
it for twenty-four hours, before handing it over to the justice of the 
Lieutenant of the Port. With these powers the opportunities of profit 
were so great that the post became an object of desire and intrigue. 
The King of Provence attempted to install his own nominee, an attempt 
which was resented, and successfully resisted, by the City, which decided 
that the post should rank next in dignity after the consuls in office, that 
the appointment should be made from the retiring consuls, given alterna- 
tively to a noble and a commoner, and that the nominee should give 
security in 4000 florins before assuming the charge. Even these pre- 
cautions were insufficient, and on more than one occasion the commandant 
had to be removed for indulging in a rapacity which was not merely 
illegitimate but intolerable.* 

These facts indicate the importance of the post, and they also show 
that the old Galéjon channel, by which ships could have reached the river 
without passing the tower, was no longer open, for the establishment of 
this fortified post could have been of no profit, either to the commandant 
or to the town of Arles, if ships had been able to enter the river without 
passing the Tour de Belvare. The date of closing of the old channel 
can thus be fixed as previous to but not much earlier than 1469, when 


* A useful account of the history of this tower, by E. Fassin and A. Gautier- 
Descottes, is printed in J. Charles Roux, ‘ Livre d’Or de la Camargue,’ Paris, 1916. 
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the replacement of the Tour de Malusclat by a new post further down- 
stream was decided on. 

From these facts and considerations, it follows that the mouth of the 
river proper had advanced to the neighbourhood of Passon about the 
middle of the fifteenth century, that the river then elected to continue 
along the channel straight ahead and built up a barrier across the old 
channel leading through the Etang de Galéjon to Odor. This channel 
was not, however, completely blocked ; it remained passable for small 
boats, at any rate at certain stages of river-level, till the middle of the 
seventeenth century, but was not available for anything which could 
be called a ship. Incidentally, too, we have proof of the correctness of 
the opinion expressed by Nordenskidld, that the Portolan of 1490 was 
printed from pre-existing manuscript works of considerably earlier date. 

The alteration in the conditions of access to the port of Arles made 
the landmark at Odor of little further use to mariners, and we find that 
it is omitted in the map of Freducci of Ancona, dated 1497, and in 
some others of later date. The omission would possibly have become 
more general if it had still been necessary to draw each copy of these 
Portolans singly in manuscript form, but about this date the process of 
printing was applied to their reproduction. The earlier printed Portolans 
included the name of Odor; once in print, it went on being repeated, 
and even found its way on to the land maps of very different type, which 
appeared in the sixteenth and seventeenth centuries. 

The slowness of disappearance of this place-name, after the reason 
for its insertion had disappeared, lends weight to the argument regarding 
the date of origin of the normal Portolan, derived from the absence of 
the name of St. Gilles. Had maps of this type been in existence when 
that place was an important port, the absence of the name from any of 
the copies which have survived would be difficult to account for. 


The facts and reasoning which have been described may be sum- 
marized as follows : 

(1) The broad inlet of the sea, which is shown on the Portolan maps 
of the fourteenth and following centuries as extending from Cette to 
above Arles on the Rhdéne, is a conventionalized representation of some- 
thing which existed in the eleventh and till, at any rate, a little after the 
middle of the twelfth centuries. That there were contemporary, probably 
local, maps which represented this topography, and that, when the 
normal Portolan map of the Mediterranean developed, this topography 
was incorporated, though already out of date. 

(2) That the representation of the sea faces of the delta underwent a 
rapid improvement, and, by 1339, reached a surprising degree of 
accuracy, in representing the general form and the leading features 
of the coast-line. This accuracy was maintained till the middle of the 
fifteenth century, after which, changes in the channels, and the con- 
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ditions of navigation, having rendered this coast of no further interest to 
mariners, deterioration set in. 

(3) That in this region the Portolan maps of the fourteenth century 
may be accepted as representing the actual form of the sea-coast, so far 
as the scale and means of reproduction permit, and therefore as evidence 
of changes which may be indicated by a comparison with more recent 
maps. 


Before the paper the CHAIRMAN (Lord Edward Gleichen) said: We are to 
have a lecture this afternoon on a recondite and very little known subject, but 
at the same time a most interesting one, namely, the Portolan maps of the 
Rhéne Delta. As you know, the Portolan maps were the earliest thing in the 
way of sailing directions known to the Middle Ages, and Mr. Oldham has 
made a particular study of the early maps of this portion of the Rhéne Delta. 
He is a well-known past-member of the Geological Survey of India; and 
having taken an interest in the Rhéne Valley he has studied it closely, and 
will now give us the results of his studies. I have great pleasure in calling on 
Mr. Oldham. 


Mr. Oldham then read the paper printed above, and a discussion followed. 


The CHAIRMAN : I understand that we have an expert on the subject 
present in Prof. Geoffrey Callender of the Royal Naval College, Greenwich. 

Prof. GEOFFREY CALLENDER: I expect I take the Portolan maps rather 
more seriously than anybody else in the room, and extend a little more 
sympathy to their compilers than the lecturer. I hope Mr. Oldham will 
not mind if I differ from him in regard to a few points. To start with a 
paradox: I consider that St. Gilles and Aigues Mortes are the same place. 
I know perfectly well that they are not, and you have seen it demonstrated 
that they are quite different. St. Gilles was a very great monastic establish- 
ment in the eleventh century, and round it grew one of the most celebrated 
of medizval fairs, bringing into that part of the world most of the Eastern 
products. On the other hand, Aigues Mortes did not appear until the 
thirteenth century, and then as one of the most famous of medizval fortresses. 
But may I put it like this ?—I think that St. Gilles was both an in-port and an 
out-port, and that Aigues Mortes was both an in-port and an out-port ; and 
that whereas the in-ports were separate, the out-port in each case was the 
same. That is to say, that the out-port was first called St. Gilles and after- 
wards Aigues Mortes. 

To make my remark intelligible I must refer for a moment to medieval 
ships and to the medizval “ naval base,” if I may so call it. Ships in the 
Middle Ages were of two kinds: galleys or battle-ships, and cargo ships or 
carriers. The chief difficulty in regard to medieval ships is in determining 
their size by actual figures. Instead of conjectures I will quote actual figures 
from the earliest available statistics, that is, from the early sixteenth century. 
At that date a big battle-ship—a galley propelled by oars—would measure 
along her keel 120 feet ; and her draught—the point that concerns us in 
regard to this paper—would be no more than 4 feet. A big cargo ship or 
carrier of about the same date might measure Ioo feet along the keel, with a 
draught of 20 feet. That is, in relation to draught, a very wide difference. 
The battleship could penetrate where the carrier could not; and to illustrate 
this I may take our own famous battle of Sluis in 1340, fought on a battle-field 
which is now pasture land on which cattle feed. I think the peregrinations 
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of Genoese and Pisan galleys in the twelfth century cannot really be accepted 
as testimony in respect of maritime voyages; and it was undoubtedly in 
respect of maritime voyages that the Portolani or sea charts were constructed. 
Contrariwise, although bent on purely martial exploits, the Count of Toulouse 
in the eleventh century and the King of France in the thirteenth century, 
conducting their crusades, would want as troopships the carrying or cargo 
vessels just as much as the Princess who came from Sicily with her retinue 
and wardrobes. Such cargo vessels, in my opinion, would require a deep-sea 
anchorage in which to assemble ; and their point of departure, in my opinion, 
was made perfectly clear by the diagrams which have been shown on the 
screen. I consider that the anchorage in question is that which appears in 
the modern Admiralty Chart as the Gulf of Aigues Mortes. It seems to me 
that this gulf appears on all the Portolani or medizval charts which have been 
shown us this afternoon. 

Further support for this view is derivable from the study of the medizval 
“naval base,” if it may be so called. This differed widely from our present- 
day requirements, which include a spacious harbour directly accessible from 
ocean by ships of the biggest size, and, to put aside other details, a situation 
that can be very easily defended, such defence depending on the largest guns 
procurable. In the days of the eleventh, twelfth, thirteenth, and fourteenth 
centuries it was impossible to protect a place in that way. There were no 
great guns. I think in the olden days they would depend upon what I have 
described already, in my paradox, as the in-port. 

I would like to refer to the greatest naval dockyard in this country of a 
similar date. What our ancestors looked for was good deep water for the 
ships to assemble ; good bottom for them to anchor in, and safety from storms. 
In addition, they required safety from marauders for the base itself. There- 
fore our great naval base in the thirteenth-fourteenth century was Bursledon, 
which, as a base, has lost its virtue not less completely than St. Gilles. It was 
situated on the Hamble river which drains into Southampton Water. When 
King Henry V. made his great expedition to France, which ended in Agin- 
court, he assembled in Southampton Water ships from all parts, and they were 
then provisioned, armed, and manned by lighters that brought the goods 
down from the dockyard at Bursledon into the main stream. I believe that 
such was the method employed in regard to that anchorage which appears in 
the Admiralty Chart to-day as Aigues Mortes, I believe that orthodox Counts 
of Toulouse, when they were lords of that part of France, assembled their 
ships in that great anchorage, with the assistance and blessing of the Pope, 
from various ports of the Mediterranean, and that they supplied their ships, 
even perhaps warped some of them inland to St. Gilles, by way of the 
“Stagnum,” Etang, or Lagoon, which the lecturer has so clearly proved to 
have been larger and deeper then than now, and which gave St. Gilles, like 
our own Isle of Ely, its landwise protection. At the close of the twelfth 
century this part of the world changed ownership. The Albigensian Crusade 
robbed an heretical Count of Toulouse of his possessions, and they passed 
eventually to the King of France. Saint Louis, desiring to substitute a 
genuine crusade against the Moslem for the domestic strife which had arrayed 
northern and orthodox France against the anti-clerical south, assembled his 
troopships in the time-honoured anchorage ; but to furnish their requirements 
constructed his own dockyard. St. Gilles, with its great Romanesque 
Mouastery, had been the centre and hub of the quarrels which eventuated in 
the Albigensian Crusade. Saint Louis, who had not yet himself got a firm 
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hold of Languedoc, therefore selected a new site. We have been told that he 
constructed a canal and spent the equivalent of modern millions upon one of 
the most wonderful fortifications of the medizeval age that now survives, that 
amazing fortress of Aigues Mortes which impressed Viollet-le-Duc so much, 
and the battlements of which he restored. Saint Louis made his dockyard as 
strongly as he could and protected it from marauders of all kinds. He con- 
structed his canal into the Gulf of Aigues Mortes, as it is called to-day on th 
Admiralty chart, where he could find safe riding for one hundred or two 
hundred deep-sea ships. That to me is the explanation. 

I should like to turn for a moment to the moderr ‘ Mediterranean Pilot? 
and see how far that compilation of wisdom bears me out. It warns mariners 
at the very beginning of the book against the extreme violence of the weather 
in the Gulf of Lions; its sudden and vehement gales and confused sea. It 
records that the winds are variable and uncertain, but as a rule westerly for 
one half of the year and easterly for the other. In particular it warns the 
navigator against getting in-bayed ; and issues the timely reminder that in 
case of trouble there are upon this coast three “ harbours of refuge.” Of these 
Toulon is one ; a second is Foz, which we have been told this afternoon was 
the Roman sea-gate to Arles; and the third is Aigues Mortes. The canal, 
though it has been, as it were, out of date for a couple of centuries and is not 
brought right down into the bay, still has a minimum of 15 feet of water on the 
bar. The canal which leads up to the old fortress has a minimum depth of 
10 feet throughout, and also the bay itself is well protected from all the gales 
that are likely to blow. In brief, if you can get into Aigues Mortes you are 
more or less safe. What is more, the pilot suggests that the best part of Aigues 
Mortes gulf or bay is in 53 fathoms which, if you look at the water, is not the 
most likely place for you to choose. It is worth noticing, also, that in the 
Statute Book of France there is legislation indicating that Aigues Mortes was 
subsidized by the central government for much longer that is generally 
supposed. Any ship approaching within sight of the Aigues light was 
compelled by law to enter the harbour for the good of the harbour ; and that 
law remained on the Statute Book of France until the time of the extravagant 
King Louis XIV. It changed for this reason in particular: that by that time 
the main stream of the Rhéne had ceased to be the boundary between France 
and the Empire. In 1480 Provence was taken by Louis XI., and from that 
time onwards there was the choice of having either Aigues Mortes or Toulon. 
Cardinal Richelieu was the first to develop agreat French navy in this sea, 
and he went to Toulon in preference to Aigues Mortes. My own view, there- 
fore, is that the Portolan charts which we have seen this afternoon should be 
interpreted very favourably, and that we should regard the famous bay which 
figures in the story of the Crusade of the Count of Toulouse, the first crusade, 
and in that of the last crusade under St. Louis, and known alternatively by the 
names of St. Gilles and Aigues Mortes, as a deep-sea anchorage familiar to the 
early cartographers of this coast. 

The inferiority of some Portolani to others is, in my opinion, attributable 
not so much to deterioration as to ignorance or lack of curiosity. Of early 
Portolani for the bouches du Rhéne I should prefer that of Dulcert (1339) ; 
because Dulcert was a Catalan and clearly possessed local knowledge. I 
think that the facts which he presents are all reconcilable with those defined 
in the modern Admiralty chart of this coast. Contemporary cartographers, 
whose work is inferior to Dulcert’s for this region, should be forgiven because 
of their lack of acquaintance with the facts ; just as Dulcert himself must be 














THE PORTOLAN MAPS OF THE RHONE DELTA 427 


absolved for his ignorance of the North Sea and St. George’s Channel. 
Subsequent Portolani-makers, whose work is inferior to Dulcert’s, in all 
probability neglected this coast when the fame of Toulon and other ports of 
Provence distracted their attention elsewhere. After all, these cartographers 
were out to provide, not progressively scientific knowledge of the Earth, but 
practical aids to those who plough the sea. If, one and all, they included 
Odor, they did so, I feel sure, out ofa desire to indicate—as a point of interest 
to passers-by—which was the main stream of an historic river. 

The CHAIRMAN: In the course of this interesting discussion we may be 
said to have somewhat drifted off the track and got into the seas of medizeval 
history, the size of ships, and so on. I would therefore ask Mr. Heawood 
whether he could perhaps bring the discussion back in the direction of the 
old maps. 

Mr. E. HEAWoop: It seems to me that Mr. Oldham’s paper has, at any 
rate, shown us the mutual advantage that may accrue when different lines of 
study meet on common ground, as they have to-night. We are too apt to 
keep them separate, and I think the paper really reads an important lesson 
to students of old maps in showing how necessary it is that some knowledge 
of history, and even geology, should be acquired by them before they attempt 
to draw conclusions from their own special study. For one small area at least 
Mr. Oldham’s paper has given us data by which to judge of the trustworthiness 
or otherwise of old maps. We are rather too apt to think that these may in 
themselves teach us history, whereas I think it is rather that the actual historical 
data should be studied first in order that we may judge of the trustworthiness 
of the maps. Later on when the study of early maps has reached a more 
advanced stage we may hope to turn the tables, and the maps may then be 
of use in actually elucidating points of history. 

I was rather pleased to see that, besides the Portolan maps, Mr. Oldham 
showed us one of the land maps produced towards the end of the period with 
which he dealt. I must confess that these early land maps, especially those 
of the sixteenth century, have interested me, perhaps, even more than the 
Portolan maps, and I was pleased to find the map of Jean Bompar recognised 
by Mr. Oldham as marking a step in advance towards a more accurate 
knowledge of the Rhéne delta. Unfortunately, we seem to know next to 
nothing about this map-maker, who is not once mentioned in the voluminous 
correspondence of Ortelius printed by Hessels, nor is his original map once 
quoted in the ledgers of the Plantijn Press, which dealt in nearly all the 
important maps of the time. I think we are greatly indebted to Ortelius, 
in whose atlas it was given, for having preserved some of these early attempts 
at topographical maps. There were a great number of them in the sixteenth 
century, but they are now only represented by quite a few examples. They 
gave us a large amount of real information on the topography of various 
countries, and in some cases it is only through their utilization by Ortelius 
that they have been preserved to us. Ortelius was honest enough to give the 
names of his authorities in all cases. I should like to refer to one point in 
regard to Bompar’s map. I notice that in the letterpress at the back of the 
map Ortelius refers to Arles and says that in the description by the poet 
Ausonius it was mentioned as double, and that is justified in the letterpress 
by the consideration that in old days the city was cut in two by the river and 
therefore it occupied both banks, whereas at the time that account was written 
it was on one bank only. 1 do not think Mr. Oldham referred to that detail, 
and perhaps he will te/l us whether anything can be learnt from it as to 
changes in the course of the river. 
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Mr. R. D. OLDHAM: It was more in order to find out how those who 
had studied these maps, as maps, regarded some of the points that come out 
in my work, than as attaching importance to my own opinions, that I have 
put them forward, and my paper seems already to have produced fruit, in the 
very interesting remarks that Prof. Callender has made. The suggestion 
that St. Gilles and Aigues Mortes are the same was surprising to me, but 
it is certainly a possibility, yet as regards the incident in the warfare bet» een 
Genoa and Pisa I think there can be no doubt that the St. Gilles mentioned 
is the place which we now call by that name. It was then on the river, it 
was the place which the Rabbi Benjamin of Tudela mentioned as St. Gilles, 
and of it there seems to be no trace on the Portolan maps. And yet it must 
have been a fairly important port, and, from the historical records, apparently 
a true seaport. 

As regards Mr. Heawood’s remark in connection with Ausonius’ mention 
of Arles, I presume that he refers to the often-repeated quotation from 
Ausonius containing the words “ Arelate duplex.” The adjective as used by 
Ausonius had reference, I think, to the two halves into which the city was 
divided by the river, for we know that in Roman times Trinquetaille was 
large and populous, although the eastern side was more important. Some 
modern writers claim that duplex had reference to two ports, the river port, 
and the sea port which lay to the eastwards and formed the head of the 
Marian Canal, but I can find no first-hand evidence for that opinion. 

As for the hope that the study of the maps might have a bearing on history 
and geology, it was very largely with that view that I communicated the 
paper, for if I am right in concluding that the Portolan maps of the Rhéne 
Delta did represent with marked accuracy the sea-face as it was in the 
fourteenth century, then we may extend this conclusion along the coast to 
the westwards, where the Portolan maps seem to help in clearing up some 
difficulties in reconciling ancient history with modern geography. 

The CHAIRMAN: The lecture to which we have listened and the remarks 
of those who have given us their views prove that there has been an enormous 
amount of research expended onthe subject. I must congratulate Mr. Oldham 
on the immense amount of trouble he has taken in digging out all the very 
interesting facts he has put before us. These show more than ever how 
important it is to study both the history and geology of all parts of a country 
relative to its geography, so that by correlation we may get to know more 
about all three. As the hour is late, I will now ask you to join with me in a 
most hearty vote ot thanks to Mr. Oldham for his lecture. 
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HE Honourable George Nathaniel Curzon, Fellow of All Souls, 

and Member of Parliament for the Southport division of 
Lancashire, became a Fellow of our Society in 1888, and in the same 
year made the journey along the newly opened Trans-Caspian Railway 
which was the subject of his first book: ‘ Russia in Central Asia,’ 
published in 1889. In its preface we read a statement of the author’s 
method: “References, figures, and statistics, I have subjected to 
verification ; while such sources of contemporary history as relate to my 
subject I have diligently explored”; and again, referring to other writers 
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on the same subject, “I did not start upon my journey without having 
made myself thoroughly acquainted with their opinions and researches : 
nor have these pages been written without subsequent study of every 
available authority.” Those who worked with or for Lord Curzon at any 
time during his strenuous life will admit that these were no vain boasts. 
His untiring industry and amazing powers of work were the admiration 
and despair of those who served him. 

His travels were inspired by the highest ideals of Imperial politics 
and public service. To study the authorities, investigate on the spot 
with full knowledge, and while training himself for his country’s service 
to inform public opinion: these were the aims which inspired his 
prodigious activity in the eleven years between his journey to Central 
Asia in 1888 and his appointment to the Vice-Royalty of India in 1899. 
He was already Under-Secretary of State for India when he became a 
member of our Council in 1891. His great and famous work on 
‘Persia and the Persian Question’ was the result of journeys during 
Parliamentary vacations, and published in 1892. When the Conservative 
Government went out of office in that year, Mr. Curzon went to the Far 
East, and in the year 1894, when his book on its Problems was finished, 
he started at once for the Pamirs and the Oxus, and on his return 
journey stayed with the Amir of Afghanistan. 

So in 1895 the Hon. George N. Curzon was awarded the Patron’s 
Medal of our Society for “his work on the History, Geography, 
Archeology, and Politics of Persia ; for subsequent journeys in French 
Indo-China, and for an expedition to the Hindu Kush, the Pamirs, and 
the Oxus” ; and in his last book, ‘Tales of Travel,’ written in 1922 
while he was Secretary of State for Foreign Affairs, he confesses that 
this award gave him greater pleasure than it did to become a Minister of 
the Crown. ‘Every moment that I could snatch from politics—before 
they finally captured and tied me down—I devoted to the pursuit of my 
old love.” 

During these years of active travel in the intervals of hard political 
work Mr. Curzon took a vigorous share in the affairs of our Council. 
Being already strongly convinced of the Society’s need for a more 
spacious home, he spent many mornings house-hunting with Mr. Fresh- 
field, then one of the Honorary Secretaries ; but they could find no house 
suitable for the Society’s needs and within its means in the neighbourhood 
of Savile Row or Saint James’ Square. On another matter, the admission 
of women to the Fellowship, he was prominent among the opponents to 
that measure. In July 1892 twelve ladies—including the well-known 
traveller and writer, Mrs. Bishop—had been elected by the Council ; but 
during the following winter strong objections were raised by a number of 
Fellows, who challenged the power of the Council to include ladies 
among the “ loving subjects” of whom, by the Charter, the Society was to 
be composed. The controversy became warm: and those Fellows who 
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are interested in the history of their Society may be amused to turn back 
to the files of the Zzmes for 1893, when they will find a lively exchange of 
letters between Mr. Freshfield and Mr. Curzon, for and against the 
admission of women. An informal plebiscite of the Fellows in Great 
Britain, taken by post, showed a large majority in favour: but that did 
not prevent a Special General Meeting taking the opposite view, by a 
small majority, and the result was generally attributed to Mr. Curzon’s 
vigorous conduct of the campaign. 

He had indeed a remarkable gift of trenchant language which is not 
sO conspicuous either in his books or in the published reports of his 
speeches when later he filled the office of President with so great 
distinction, but which was all-powerful in discussion at Council and 
Committee ; and those who knew him only in the Presidential chair can 
readily believe that twenty years before he was a formidable opponent in 
debate. But his strong opinions were not held obstinately, and he was 
ready to modify them in changed circumstances. Hence it came about 
that twenty years later it fell to him as President to propose and carry 
without serious opposition the reform which now seems to us to have 
been so long overdue, 

In 1899 Lord Curzon of Kedleston was appointed, when not yet 
forty, to be Viceroy of India, and in this high position found time to 
keep in sight and opportunity to foster the progress of exploration. He 
had little sympathy with the school of statesmen who desired to discourage 
or even prohibit all travel beyond our frontiers. It was largely due to 
his support that Dr. Aurel Stein was able to prosecute his researches and 
discoveries in the Chinese borderland. He gave his countenance to the 
Duke of the Abruzzi’s exploration of the Karakoram glaciers, and to 
Mr. Freshfield’s high-level tour of Kangchenjunga. Moreover, he recog- 
nized from the first the explorers’ and climbers’ keen desire for a nearer 
approach to the highest mountain in the world. For this it was essential 
to obtain the consent of either Nepal or Tibet. ‘To the latter country 
he had been compelled to send a political mission with a large military 
escort, and the moment was unpropitious. Lord Curzon believed, how- 
ever, that there was a good prospect of overcoming the objections of 
Nepal, and early in 1905 he wrote to Mr. Freshfield asking him to interest 
our Society and the Alpine Club in preparing a Mount Everest Expedition. 
But the Durbar of Nepal finally refused to allow passage through their 
country, and the project was abandoned for a time. Yet it was Lord 
Curzon’s firm treatment of the Tibetan difficulty in 1903-04, when he 
sent Colonel Younghusband (as he then was) on the famous mission to 
Lhasa, which paved the way for our present friendship with Tibet, and 
made the recent expeditions possible. 

On his return from India in 1905 Lord Curzon became once more a 
member of our Council, and in 1g11 succeeded Major Leonard Darwin 
as President. He turned at once to the problem of a new house for the 
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Society, and set himself to collect the large sum of about £40,000 
required to supplement the amount available in invested funds plus the 
value of the freehold premises in Savile Row and Vigo Street. He wrote 
with his own hand scores of letters to his friends calling upon them to 
contribute, and he prided himself upon having varied each letter according 
to the character of the person addressed. Renewed search for a house 
or a site in the old neighbourhood proved unavailing, when on the death 
of Mr. William Lowther his house, Lowther Lodge, with more than two 
acres of land, came into the market. It was offered him, Lord Curzon 
used to say, by the then Speaker, now Viscount Ullswater, at the Eton 
and Harrow match. Lord Curzon resolved immediately that this was 
the house for the Society, with room to build a lecture theatre, and 
surplus land for sale to provide the cost; and he quickly overcame the 
doubts of some members of the Council, whether the position was not 
too far west. Into the problem of altering the house and furnishing it 
Lord Curzon threw himself with all that passion for detail which so 
greatly distinguished him. He chose the wall-papers, carpets, furniture, 
and ornaments; he hung the pictures, made good many gaps in the 
portraits of medallists, and collected many of the relics that are now 
in the Museum. And he had nearly completed the negotiations for sale 
of the surplus land when a building strike brought the business to a 
stand, and there it stayed until the outbreak of war. When, in rgtg, 
negotiations for the purchase were opened by the Imperial College of 
Science and Technology, Lord Curzon was no longer President, but the 
Council asked him to be one of the three representatives of the Society 
to conduct the business, and the meeting with the delegates of the 
Imperial College was held in his house. ‘Those who were present will 
always remember how he brought the discussion to a head, and obtained 
the price he had set, by asking what would be his position if he had 
to face an infuriated meeting of Fellows, demanding why he had given 
away the Society’s property at the blandishments of Lord Crewe. It was 
a bitter disappointment to him that the bargain then made, and solemnly 
confirmed by both sides, was afterwards repudiated by the Imperial 
College, and that during the rest of his life our surplus land remained 
unsold and the scheme on which he had set his heart was but half 
completed. 

From time to time after he had vacated the Chair, Lord Curzon 
would come to Lowther Lodge, and remark every detail that had been 
changed since he had placed it. He took the keenest interest in 
expending as opportunity arose the gift of £500 for the adornment of 
the house which he had obtained from the late Lord Glenconner : some 
of our best pictures and the clock in the entrance hall were bought by 
him at Christy’s from this fund. He used to say that attending these 
auctions was his only recreation in London. Throughout the recent 
years when he was Secretary of State for Foreign Affairs he found time 
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to complete the very interesting and characteristic Tales of Travel from 
which we have already quoted: and in the press of the most critical public 
affairs he would telephone to the Librarian requiring minute details of 
the great waterfalls of the world, or write letters of many pages to the 
Secretary on the problem of the Singing Sands. It will ever be a 
mystery how he contrived, without any of the usual aids of private 
secretaries and typewriters, to carry on his multifarious activities, in spite 
of always delicate health, and frequent severe pain. 

Our Society was supremely fortunate in claiming so large a share of 
his great and varied talents, and when he gave up the Presidency nearly 
twelve years ago the Council resolved upon offering him the honour 
unique in the Society’s history of asking him to sit for his portrait, to be 
hung over the mantelpiece in the Council Room. The fine painting 
which Mr. Sargent then made in the summer of 1914 shows him in the 
dark blue robes of the Order of the Indian Empire. It is here repro- 
duced to support this inadequate tribute to the remarkable talents of the 
great man who served the Society as he served the State with the whole 
force of his strength. 





THE LAND OF ELAM 
Lieut.-Colonel F. R. Maunsell, C.M.G., C.B.E. 


UCH has been heard lately of great archeological discoveries in 

Mesopotamia at Ur of the Chaldees and at Kish; the dwellers 

in Mesopotamia have come more in evidence ; even the people of the 

mountains of the Medes, the Kurds, have now their place in modern 

history, yet those of the great land of Elam still remain shrouded in 
obscurity. 

Elam in modern times is represented by a province of South-West 
Persia, most of which is comprised in the district of the Pusht-i-Kuh and 
part of the province of Kermanshah. It also includes most of Khuzistan 
or Persian ‘Arabistan stretching down to the shores of the Persian 
Gulf. This latter portion, with the deltas of the Karun and the Karkheh, 
is sufficiently well known, and the ruins of Shush, the ancient Susa 
the capital of former empires, have been thoroughly explored by French 
archeologists. 

It is the mountainous part of Elam along the middle course of the 
Karkheh, with the northern districts crossed by the Zagros ranges, that 
still remains in archeological and largely in geographical darkness. 

The Pusht-i-Kuh is firmly ruled by the celebrated Vali of the Pusht-i- 
Kuh, Hassan Ghuli Khan, who holds a position virtually independent 
of Tehran, largely owing to the security from attack afforded by the 
mountains by which he is sheltered. His people are the Faili branch 
of the Lurs, a section of the family as great but lesser known than the 
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Bakhtiari Lurs who inhabit districts along the Middle Karun to the 
east. They speak a dialect or language of their own, said to be Pehlevi 
or old Persian. 

The geographical formation of Elam is remarkable principally for 
the trend of its mountain ranges, which comprise a series of parallel 
ridges of limestone formation running north-west and south-east with 
but slight deviations from these bearings. In northern Elam a nucleus 
is formed by the mass of Manisht Kuh, which rises to an isolated rounded 
summit of about gooo feet (8999) elevation. 

Trending south-east from it without a single break some 145 miles 
is the long magistral range of the Kebir Kuh—the great mountain—a 
formidable ridge of bare limestone rock at a continuous elevation of some 
8000 feet, but nowhere rising to a greater height than Manisht. Round 
its southern extremity the river Karkheh passes in a long gorge before 
it enters the plains of Khuzistan. Looked at from the Persian side the 
country of Hassan Ghuli Khan is veritably Pusht-i-Kuh—the back of the 
mountain—to them, and that chieftain in his castle at Dehbala under 
the shadow of Manisht is safe from interference from Tehran. The 
Pish Kuh, or front of the mountain, is a district of the Bakhtiari to the 
eastward on the left bank of the Karkheh. 

Minor parallel ridges follow the line of the Kebir Kuh with great 
regularity towards the ‘Iraq frontier, showing in section like the teeth 
of a great saw. The imagination of the Persian has caused him to 
name one of these the Kuh-i-Tulwar-i-Khuda—the mountain of the 
Sword of God—an apt title as one looks along the sharp regularity of the 
summit cleaving its way southward to the horizon. 

Some 20 miles from the frontier these limestone ridges abruptly 
give way to a confused mass of sandstone and conglomerate formations, 
with gypsum coming to the surface at some places. The frontier is 
traced along part of these low hills just before they sink into the level 
of the Mesopotamian plain. The streams and water in this belt are 
often bitter and undrinkable. It is said that oil is to be found at various 
points in the frontier area. 

Another important magistral ridge parallel to the Kebir Kuh is 
Kalajeh, lying- north-east of Manisht. It commences as a sharp lime- 
stone ridge rising from the plain at Qasr-i-Shirin, on the main Baghdad- 
Kermanshah road, being known there as the Kuh-i-Sunbuluh, whence 
it runs in an unbroken line merging first into the Kuh-i-Kalajeh and 
then into the Kuh-i-Vardalan, some 60 miles of sharp wall-like formation. 
The Karkheh then breaks through it in a deep rift, and the ridge con- 
tinues on its left bank for another 50 miles. 

As in most limestone countries, water is plentiful and of excellent 
quality. At many points in the hills springs, some of them of great size, 
gush out from the base of the ridges and form streams which follow the 
line of the ranges. But they do not continue to do this for long, as a 
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remarkable feature is the abrupt way in which they turn and force their 
way at right angles through the most difficult part of the range by 
enormous “tangs” or gorges, after which they generally turn again 
south-eastwards. The Karkheh itself is a prominent example, as after 
draining the Kermanshah plain, under the name of the Qara Su, it 
turns and forces its way through a series of great rifts, and eventually 
its middle course is parallel to the Kebir Kuh. The Ab-i-Karind is 
another example which flows south-east from Karind along its upper 
course and then turns sharply to traverse the Kuh-i-Vardalan by an 
enormous rift, the Tang-i-Vardalan, before it turns south-east to join the 
Karkheh. Another stream, the Ab-i-Ganjir, rises in various springs at 
the foot of Manisht, flows north-west down the Zarneh plain, and then 
turns sharply to force its way through a succession of limestone ridges 
until it finally emerges on the Mesopotamian plain at Mandali. 

Although the summits of the ridges present a bare forbidding aspect, 
the real land of Elam comprises the long well-watered valleys which lie 
ensconced between them, and in the many upland plains which they 
enclose. 

Their slopes are dotted—the word is used advisedly instead of 
covered—with low mountain oaks similar to those of southern Kurdistan. 
They have suffered much by being cut for winter fuel, from the depre- 
dations of the herds of goats, and from having their branches cut to 
form the booths in which most of the nomads live in the summer. Another 
prevalent habit tending to destroy trees is the habit of using a hollow 
tree as the chimney for a fire lighted at the base, which ends in the destruc- 
tion of the whole tree. Some secluded valleys, such as the Tang-i- 
Duarnan under Manisht, are quite well wooded with the plane, sycamore, 
elm, and ash. On the slopes of Kalajeh I noticed wild pear trees, with 
hawthorn in full blossom in April, the ground being carpeted with tulips 
and other brilliant flowers, among them a tiny species of pansy. 

My journeys led me through the northern part of Elam, from Meso- 
potamia at Mandali up the valley of the Ab-i-Ganjir to the great upland 
plain of Zarneh, which lies under the northern slope of Manisht at a 
general elevation of 3500 feet. Then over the sharp ridge of the Kalajeh 
and down to Khosrauabad on the motor road from Baghdad to 
Kermanshah. Another took me from Kermanshah southwards into 
the valley of the Ab-i-Karind over the Vardalan Pass, then across the 
southern outliers of Manisnt to Dehbala to pay my respects to Hassan 
Ghuli Khan. I then proceeded to Mesopotamia again at Badra and 
joined the steamer at Kut al Imara. 

At the present day Elam has no settled inhabitants, the Faili Lurs 
being nomad or semi-nomad. Hassan Ghuli Khan, it is true, has a 
fine stone house with modern furniture at his summer residence at 
Dehbala and also at his winter house at Husainiyeh, on the lower level 
near the ‘Iraq frontier at Jassan, but on the hillsides around his retainers 
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live in booths of oak branches and tents under the shelter of the great 
man’s house, and there are few if any settled villages elsewhere. Ascend- 
ing the valley of the Ab-i-Ganjir in April I met nobody until the Zarneh 
plain was reached, and then I encountered the advance guard of nomad 
Kurds of the Kalhur tribe just arriving over the Kalajeh to take up the 
summer grazing there and on the other upland pasturages. 

Manisht Kuh marks not only the dividing-line between the lands of 
the Faili Lurs on the south and the Kalhur Kurds on the north, but also 
the southern limit of the great country of Kurdistan which sweeps round 
in a broad circle through Eastern Turkey in Asia until it terminates in 
the hills north of the Gulf of Alexandretta. The Vardalan Pass forms 
a very effective protection to the Pusht-i-Kuh by the great difficulty of 
traversing it from the Kermanshah direction. Its geological formation 
is very curious, as for some miles here the limestone strata of the Vardalan 
range have been twisted or rolled by some convulsion of nature into 
a complete circle, the outer side of which appears like a gigantic jam roll 
and runs smooth and impassable for some distance south-eastward. The 
Ab-i-Karind breaks through by a great rift which it was just possible to 
traverse by a horse track. The Vardalan Pass, which crosses the ridge 
near it, finds a place where the weather has worn away some layers in 
the limestone strata, and the traveller has to scramble down among 
great blocks and finally among the detritus from this gap in the roll, 
the total descent being some 1500 feet, and very difficult for laden mules. 
After the descent one realizes how Hassan Ghuli Khan can defy the 
Kermanshah Government when he chooses, and how completely one is 
in his power when through the pass. 

After crossing the Vardalan Pass I was minded to turn aside towards 
Rudbar to continue investigations, but as I had just entered the territory 
of Hassan Ghuli Khan it was imperative that I should push on to Dehbala 
before wandering off the main road thither. Reports had it that he 
might be in an uncertain temper, as the last European who had ventured 
to Dehbala before me had been a Swiss from Baghdad, who had the 
temerity to come and press for payment for a bill for furniture, and who 
on his homeward way (without the money) had somehow fallen over a 
cliff. However, I found the chief quite friendly, and he gave me an 
escort of twenty horsemen on my way towards the ‘Iraq frontier. More- 
over, at my final parting with these fine horsemen, they all volunteered 
to come with me to enlist as soldiers of the King-Emperor; but this 
may have been due to the truly marvellous stories told them round the 
camp fire by my Indian orderly. 

At the present time, perhaps, the greatest interest lies in the archzo- 
logical remains of Elam. Shush (Susa) at its southern extremity has 
been explored by French savants, but in the Rudbar district along the 
Middle Karkheh are known to exist several ancient sites, among others 
those at Zengabad, which were discovered by Sir Henry Rawlinson in 
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1838 (Four., R.G.S., Vol. 10, 1840). I know of no European traveller 
who has investigated them or has even passed through them since. The 
broad valley along this part of the course of the Karkheh must have 
contained the principal cities of Elam in ancient times, and would well 
repay investigation, especially in connection with recent discoveries in 
Mesopotamia, Some of their names are given in the R.G.S. map of 
Eastern Turkey in Asia and West Persia (edition in red) 1 : 2,000,000, 
but nothing very definite is known of their exact sites or history. 

One of the principal difficulties of conducting excavations is that 
every villager is convinced that your search is for hidden treasure in 
these ancient ruins, and I have seen an announcement in Constantinople 
that gold was being removed in carts by some German archeologists 
who were exploring a site close to my Consulate in Van. 

The Mandali—Zarneh route shows many evidences of having been 
an important highway in former times, not too far distant. Near the 
frontier stand the ruins of two stone castles to bar intruders from the 
Mesopotamian plain, while higher up the Ab-i-Ganjir are stone bridges 
half in ruins with caravanserais in the same state. One bridge is the 
Pul-i-Dukhtar-i-Kurd—the bridge of the Kurd’s daughter, so called 
from the legend of an infuriated father who hurled his daughter from 
it into the stream below because of some scandal. 

But it is in the plain of Zarneh that the most important ancient ruins 
are to be found. Clustered round the Kan-i-Zarneh, or spring of Zarneh, 
are lines of half-buried masonry ruins, but with several small arched 
chambers discoverable at intervals. These the nomad Kurds recognize 
as very old, but naturally they could give no dates. 

Some days later, however, I had the opportunity of examining the 
ruins of the ancient city at Sir-i-Pul-i-Zuhab, well known to travellers 
on the Kermanshah motor road, and reputed to be those of the early 
city of Holwan or Elwand, and these also had a mass of low arched 
buildings, half buried like those of Zarneh. 

Then again about Kan-i-Zarneh, on a broad spur of Manisht, I was 
pointed out a large mass of ruins, said to be similar, and known locally 
as Asmanabad, but I did not examine these. The name is also preserved 
in the Ab-i-Asmanabad, a stream having its source near these ruins 
and flowing south-east to join the Ab-i-Karind below the Tang-i- 
Vardalan. Some 34 miles from Mandali up the Ab-i-Ganjir, where the 
Tang-i-Kushk joins the main stream, are to be found alongside the 
river some ancient low arched buildings similar to those at Zarneh and 
probably of the same period. This indicates that the route up the river 
valley may have been used at very early times as a communication 
between the plain cities and the hill stations at Zarneh. 

Another scrap of evidence may be found in the name given to the 
short defile by which the Ab-i-Ganjir leaves the plain of Zarneh, which 
is the Tang-i-Shemiram. This name undoubtedly refers to the great 
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Queen of Assyria known to us as Semiramis. Under the title of 
Shemiram her name is still preserved in the memories of the East. Far 
away to the north the city of Van still derives its water-supply from a 
spring some 20 miles off, led through a canal known as the Shemiram 
Su, and the legend runs that it was constructed by Semiramis. Un- 
doubtedly during her long reign of fifty years she travelled much, and is 
said to have spent the summer by the Lake of Van to avoid the heat of 
her capital of Nineveh (Mosul). 

It is possible that she may have wandered also to the pleasant plain 
of Zarneh, under the shadow of Manisht mountain, for a similar purpose. 
Thus, in addition to the various ruins in Elam along the valley of the 
Middle Karkheh, we have also those at Zarneh and Asmanabad, all of 
which await examination and exploration. With the present friendly 
attitude of the Government of Persia there should be no great difficulty 
in obtaining permission to do this, and even though the temper of 
Hassan Ghuli Khan might still prove somewhat uncertain, yet even he 
might be won over by the exercise of a little tact. 

What is really desired to be known is the early connection between 
these cities of Elam and those of Mesopotamia, what relation they had 
with Ur of the Chaldees, with Erech and Lagash and the then seaports 
round the head of the Persian Gulf. 

The people of Elam, living at a higher elevation and in a more 
temperate climate, were probably a more virile race than the dwellers 
on the plain below, and were consequently ‘successful in overrunning 
that country. 

Might not the Sumerians, of whose origin we know so little, have 
descended as conquerors in the first instance from the mountains of 
Elam and the great plateau north-east of them ? 





VARIATIONS IN THE LEVEL OF LAKE NYASA 
IN RELATION TO SUNSPOT FREQUENCY 


N the Geographical Fournal for March 1924, p. 267, there was given a 
] brief account of an investigation by Mr. C. E. P. Brooks into the relation 
of the variations in the level of lakes Victoria and Albert to the sunspot 
frequency. A somewhat similar investigation into the variations of the level 
of Lake Nyasa by Dr. Dixey, Government Geologist of the Nyasaland Pro- 
tectorate, was given in ature for 1 November 1924. 

Lake Nyasa is the southernmost of the Rift Valley lakes, and lies at an 
altitude of about 1645 feet, though on account of its great depth the floor of 
the lake extends in places down to about 670 feet below sea-level. It is 
normally drained by the Upper Shire River. 

Dr. Dixey gives a diagram which reproduces Brooks’ curves for height ot 
lakes Victoria and Albert, and for rainfall in Uganda, and reproduces with 
them the curve of variation of sunspot numbers, and the curve of level of Lake 
Nyasa. The number of sunspots visible at any time, or the total spotted 
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area of the sun, can be regarded as fairly well represented by the sunspot 
numbers. The sunspot numbers showed a maximum in 1893, a minimum in 
1901, 2 maximum in 1907, a minimum in 1913, a maximum in 1917, and a 
minimum about 1923. The curves for lakes Victoria and Albert, due to 
Brooks, show a variation in the levels of these lakes corresponding to the 
variation in sunspot numbers, the level of Lake Victoria being some 3 feet 
higher at sunspot maximum than at sunspot minimum. The curve for Lake 
Nyasa covers the period 1895-1924. It was compiled from observations made 
at different periods at different stations, as follows: 1895-1914, Nkata Bay ; 
1914-1916, Monkey Bay ; 1916-1924, the Bar, Fort Johnston. Dr. Dixey’s 
curve for Lake Nyasa shows in the first place a very clearly marked annual 
variation amounting to about 6 feet during the first four years of the records, 
diminishing to about 3 feet during the remaining period. It is pointed out 
that earlier records show that about 1875 the annual variation was only 3 feet, 
so that there is an unexplained fluctuation in the annual variation. The curve 
of rainfall in Uganda reproduced from Brooks shows that round about 1896- 
1900 there were considerable fluctuations in Uganda rainfall, and this may be 
the cause of the increased annual variation. 

If next we consider the annual mean level of Lake Nyasa as shown in 
Dr. Dixey’s curve, we find a maximum about 1896, a minimum at 1901, a 
maximum at 1906, a minimum at 1914, and a maximum at 1917. So far this 
agrees with the sunspot variation outlined above. But after 1917 the drop 
in the mean level followed the decrease in the sunspot numbers only as far 
as 1920, after which a fresh rise set in, and has been maintained ever since. 

Dr. Dixey follows Brooks in ascribing the 1i-year fluctuation in level in 
part to the effect of the increase of evaporation due to the higher temperature 
at sunspot minimum which has been shown to occur by W. Képpen and 
others. It has been found that in the tropics the mean temperature is about 
1° F. higher at sunspot minimum than at sunspot maximum. It is not readily 
seen how so relatively small a change of temperature can produce so con- 
siderable a change of evaporation. 

The area of Lake Nyasa is about 10,000 square miles, and the area of land 
drained by it is about three times as great. Rainfall records for the Lake 
Nyasa area are not sufficiently complete to be of value in this connection, but 
since it has recently been shown that in the case of Lake Victoria there is 
a very high correlation between lake-level and the rainfall of the surrounding 
plateau Dr. Dixey infers that a similar relation may exist between the 
rainfall of the Lake Nyasa area and the level of the lake, but the meteoro- 
logical data are too scanty to permit of establishing this relation. 

The departure of the curve of level of Lake Nyasa from the general trend 
of the sunspot curve from 1920 onwards has been referred to above. This has 
produced effects of considerable importance. At the last minimum in 1914 
the level of the lake was lower than it bad been for twenty years, and the 
Upper Shire, which normally formed the outlet of the lake, fell so low that 
it became too feeble to remove either the silt usually carried by it, or the 
detritus brought in by its tributaries. The river-bed became more and more 


silted up, and rank vegetation became firmly established, this in turn pro- 
moting a further silting up. So completely has the bed of the river been silted 
up that in recent years, when the river begins to flow with the first rains of the 
year, it flows back to the lake from a point about 40 miles south of Fort 
Johnston. The result of the silting -has been to make quite impossible the 
navigation of the river, Until 1900 lake steamers drawing: 6 feet, of water 
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were able to navigate the river down to Matopo, a distance of go miles ; 
beyond which navigation was rendered impossible by the Murchison cataracts. 
From 1905 onwards the fall in the level of the lake made navigation more 
and more difficult, and by 1910 the river had become impassable even for 
small craft. Since then the Upper Shire has been useless as a waterway 
although the level of the lake is now above the maximum of 1898, when river 
transport was at its height. Dr. Dixey ascribes the condition of the Upper 
Shire to the clearing of vegetation from the valley of the river, with a 
consequent increase of erosion by rain. 

As to the future, it is probable that the level of the lake will go on rising 
until the next sunspot maximum, which should occur about 1928, or until the 
lake attains such a height that the river gains sufficient strength to begin 
clearing away the obstruction from its bed. When this occurs the river will 
assist in lowering the level of the lake. This process would place the river in 
danger of becoming silted up once more. D. B. 





THE POPULATION OF INDIA 


Census of India, 1921. Volume 1. India. Part I. Report— J. T. 

Marten, M.A., I.C.S. Calcutta: 1924. 13 x 84, pp. xii. + 293 + xxvi. 

HE Report of the Census of India which was taken in March 1921 marks 
a new departure. Previous reports have been a mine of first-hand 
information on the geography of India, and on the ethnology, social structure, 
religions, languages and dialects of its peoples. Under orders from the 
Government of India, with which the author of the present report is in agree- 
ment, this valuable and interesting feature of former census reports has been 
discontinued, and the object of the present report is merely to provide such 
information as bears directly upon the census statistics. Considerable cur- 
tailment in the length of the report has thus been found possible. It consists 
of 331 pages as against the 479 pages of the report of 1911. Notwithstanding 
the restrictions imposed the report is one of great interest to geographers. 
The essential bearing of geography upon many of the questions dealt with 
in a census report is emphasized when geographical considerations are only 
brought in because they must be. 

Like so much of the work of our administrators in India, the Census is 
taken as a matter of course. It is not realized what an achievement it is to 
effect the enumeration of 319 millions of mankind, most of whom have not 
reached a European standard of civilization, and also to collect a great 
variety of information about them with remarkable accuracy, and at small 
cost compared with the cost of the census in England and Wales. It is not so 
easy as it is in England to take the census on the exact decennial anniversary 
of its predecessor. It must be taken when there is ample moonlight, when 
the season is not too hot or too cold or too rainy, and when there is least 
disturbance of the population owing to great fairs or pilgrimages. Even so 
the census could not be synchronous in some of the wilder tracts. On the 
other hand, the remarkable immobility of the Indian population as a whole is 
in favour of accuracy. Ninety per cent. were enumerated in their native 
districts, and special inquiries made in a number of villages showed that very 
few had ever visited the chief town of the province, and that in one of the 
more sequestered areas, Chota Nagpur, only one in thirty-one had ever 
travelled by train. Fortunately also in 1921 there were no disturbing factors 
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due to plague or other epidemics. The only difficulties, and those not general, 
arose from the non-co-operation movement, which had the effect of making 
some of the lower literate classes unwilling on this occasion to do work for the 
census without remuneration. 

The usual comparisons are made of the population of India with the 
populations of other great areas in the present and the past. India with an 
area half that of the United States of America has a population nearly three 
times as great. The Roman Empire at its greatest extent was greater than 
India by about three-quarters of a million square miles, and the population 
of this area is now about 210 millions. But in Roman times it probably did 
not exceed 100 millions. A comparison of more practical interest is one 
between India to-day and India at the death of Akbar. The population then 
was, according to Mr. Moreland, about 100 millions. At that time the 
common people of northern India were undoubtedly almost naked. Blankets 
were unknown, and shoes seldom worn. The common people have long been 
more or less substantially clothed and shod, and the small comforts and con- 
veniences now in frequent use, such as tea, cigarettes, matches, buttons, 
pocket knives, and looking-glasses, show that the standard of living is 
gradually rising. 

The average decennial increase of the population since regular censuses 
were begun in 1872 has been 4 percent. But in every decade, except 1881- 
18y1, the natural rate of increase has been reduced by some special disaster 
—famine, or pestilence, or both. The casualties of Indians in the War 
were insignificant compared with the casualties that are caused in India 
by the slightest of epidemics. The increase of the population when 
unchecked by wide-spread calamities is estimated at from 7 to 8 per cent. 
The close of the decade under report was marked by an epidemic of such 
disastrous virulence—the influenza epidemic of 1918—that the census figures 
of 1921 are specially abnormal, and in some of the provinces obscure the 
general character of the decade. The total mortality was estimated at from 
12 to 13 millions—more than that from plague in twenty years, and more than 
double the whole famine mortality from 1897 to 1921. Four provinces—Bom- 
bay, Central India, the United Provinces, and Bihar and Orissa—returned a 
population smaller than in 1911 ; indeed, had the census of this last province 
been taken in March 1918 the population would have been 13 millions greater. 
Rural areas, largely no doubt for lack of medical aid, were most severely 
affected, and whole villages were left desolate. The mortality was very high 
among the younger adults, especially women. The disease seems to have 
been more virulent in the drier, colder parts of the country than in the hotter, 
damper regions. The map of influenza mortality shows that Bengal and 
Burma escaped most easily, and next to these the districts of the east and 
west coasts of the peninsula. Past experience shows that, given a few tavour- 
able years, even this appalling wastage of life will soon be made up. The 
birth-rate for India is from 35 to 40 per thousand (in England and Wales last 
year it was 18°8), and although the death-rate is high, it is being continually 
attacked by science, while the birth-rate seems likely to remain at its present 
figure. 

The density of the population in India is 177 per square mile. This figure 
is obtained by dividing a total which is heterogeneous, comprising persons 
young and old, and of all sorts and conditions in life, by a number, also 
heterogeneous, comprising ail kinds of land—mountain and plain, desert and 
marsh, fertile and barren. The meaning that can be attached to the quotient 
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diminishes as the area concerned increases and its homogeneity is less, and 
for large areas is of little use except for very general comparisons. France 
among European countries has most nearly the same population density as 
India, but obviously a comparison of France with India in this respect is less 
illuminating than a comparison with Germany, which has 332 inhabitants to 
the square mile. 

When the people of a country depend predominantly upon agriculture it 
is the level tracts that, other things being equal, carry the largest population. 
In India half the population lives on one-sixth of the area—on the well-watered 
plains of the north and on the coastal plains of the peninsula. In mountainous 
regions also the seat of the population is the valley bottoms and the easier 
slopes where agriculture is possible. To say that the population density of 
Kashmir is 39 means little until we know the nature of the country and the 
proportion of cultivable land, and the density on the cultivable land of Kashmir 
actually exceeds 1000 per square mile. In fact, the figures expressing 
density of population become truly significant in proportion as the areas dealt 
with are physically homogeneous ; and such figures are therefore most useful 
when they are obtained for the natural regions of a country. An important 
step towards this was made in the 1911 census, in which the census statistics 
of density, density on area cultivated, the proportion of cultivable land and 
the net area cultivated, rainfall, and the principal crops, were given, together 
with a m.p, for sixteen natural divisions made on a basis of rainfall. Although 
these natural divisions were large, and therefore not thoroughly homogeneous 
as regards surface relief, or even in respect of climate, the result was a more 
scientific picture of the correlation of population and natural conditions than 
had previously been presented. In that scheme the administrative province 
of Bengal was the only province taken without change as a natural division, 
as being both geographically and ethnologically the most homogeneous of all 
the great provinces of India. And yet its population density at the recent 
census varied from 34 per square mile in the Chittagong Hill Tracts to 1148 
in the Dacca district. The mean density of the province was 578, but the 
exclusion of the hill districts of Darjeeling, the Chittagong Hill Tracts, and 
the Tripura State gave an area still more homogeneous which had a density 
of 640 per square mile. The valuable map showing density by districts given 
in the 1911 Report affords material for carrying further the division of India 
into homogeneous areas, and a similar map in the 1921 Report would have 
been welcome. But Mr. Marten has not continued the presentation of the 
census Statistics in accordance with the large natural divisions of 1911. He 
remarks that the movement of the population during the decade is largely the 
result of an influence (influenza) not closely related to the principles on which 
the natural divisions were based. He has preferred to follow the natural 
divisions adopted for the individual provinces whenever it is necessary to 
represent the statistics for India as a whole, and has therefore provided a 
map of India giving the density of population by natural divisions of provinces 
and states. In this, of course, the natural divisions of 1911 are divided up 
among the administrative divisions. Nevertheless the map is one of great 
interest. The shading brings out clearly the concentration of the population 
on the level areas with adequate rainfall, and shows that the largest continuous 
areas with a population density of 600 and upwards are the north-east of the 
United Provinces with North Bihar, and Eastern Bengal. The eastern 
portion of the Ganges plain in the United Provinces has the highest density, 
711 per square mile, of any of the provincial natural divisions in India. 
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Is India yet anywhere overpopulated? This question is distinct from the 
question of overcrowding, which over large parts of India is as great in the 
villages as in the towns. The statistics show a close correlation between 
density of population and development of resources, but none between density 
of population and undue pressure of population. Economic pressure may 
exist at any degree of density, and the chief stimulus to progress is the 
overtaking of the existing material resources by the expansion of population 
when there is land still awaiting cultivation, or when more crops, or more 
profitable crops, can be grown on land already under cultivation, or when 
circumstances favour industrial development. In parts of Eastern Bengal, 
which is freely drained and healthy, the density exceeds 1000 per square mile, 
and goes on increasing, and the standard of living is higher than in parts 
of West Bengal, where the density is below 500 and is stationary or declining 
owing to the prevalence of malaria. In parts of Cochin and Travancore a 
population of 1200 per square mile is maintained in comfort owing to the 
substitution of coco-nut, rubber, and tea for rice. On the other hand, the 
maximum density has probably been reached in most parts of North 
Bihar, where it would appear that the agriculturist is, on the present system, 
getting all he can out of the land. But taking India as a whole, and apart 
from possible industrial development, there cannot be serious overpopulation 
in these days of easier communications, so long as there are still large areas 
of cultivable land, estimated in 1911 at a quarter of the whole, not yet 
under cultivation. 

The population of India is essentially rural, and seems likely to remain so. 
To the majority town life is unpopular and artificial. One of the most 
interesting and important features of the last decade was the gradual decline 
of the medium-sized country town. It is true that the larger industrial cities 
are growing, but the unnatural character of city life is shown by the danger- 
ously low proportion of women in the city populations—in Calcutta only 470 
women to each 1000 men. 

Turning to other matters dealt with in the Report, we find that the returns 
of age are admittedly inaccurate, as they always have been. Few Indians 
know their age; if they did it would be most unlucky to state it ; but ordi- 
narily they have no interest in their own age or in that of others. This 
inaccuracy makes it impossible to follow in the census reports each batch 
of the population from infancy to age, and watch the influence upon it of 
mortality or migration. But it is certain that Indians grow old sooner than 
Europeans, and are relatively shortlived, especially the tribal aborigines, and 
that the mortality among children under a year old is excessive. Infant 
mortality accounts for a fifth of the total death-rate, and a great contributory 
cause of this is undoubtedly the custom of early marriage, and as its conse- 
quence, immature mothers. 

Females are the majority of the population in the countries of Western 
Europe, and the fact that they are a minority of the population of India has 
provoked much comment and inquiry. It has been suggested that the 
difference is due to concealment of women, to female infanticide, and to 
racial factors, causes which are now proved inadequate or inoperative. The 
increased accuracy of the census has not increased the proportion of women ; 
female infanticide, though formerly common in the north and north-west, has 
greatly declined. The most probable explanation of the deficiency of women 
is that female children are unwelcome, and are therefore less cared for ; that 
the risks to the mothers from childbirth, owing to the customs of the country, 
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are excessive ; and that the hard lot of young and especially childless widows 
is not conducive to longevity. But, after all, it is the countries of Western 
Europe that are exceptional in this matter, and the Indian provinces, Madras, 
and Bihar and Orissa, that have a preponderance of women, are provinces 
from which there is much migration, mostly of males, and are also the 
provinces in which there is the largest proportion of female births, though 
here, as all the world over, male births are in excess. 

The elaborate discussions of caste in the census reports of 1901 and IgII 
are not continued in the present report, but what is said is much to the point. 
No part of the census work interests the Indian people so much, and the 
excitement caused by the attempt in the census of Igo1 to determine the 
order of social precedence among the castes is still alive. Caste is still 
the foundation of the Indian social fabric, and its record is the best guide 
to the changes in the various social strata. Every Hindu is born into a 
caste, and his caste determines his religious, social, economic, and domestic 
life. The inquiry “ Who are you?” is equivalent to ‘What is your caste?” 
and has to be made whenever clear identification is required, whether in 
courts of law or in everyday life. The question is always understood, and 
the answer immediately gives the place occupied in the social structure. No 
doubt there is some weakening of caste among the more advanced and 
educated classes. But among the people generally there is no sign of the 
disappearance of caste feeling. On the contrary, there is a growing caste 
consciousness which shows itself, among other ways, in the persistent claims 
of the less-considered castes to a higher status, and, in connection with this, 
by the tendency to observe with exaggerated strictness the traditional customs 
of the higher castes as to widow remarriage, and endogamy—a tendency 
which acts against the efforts of Hindu social reformers. 

The enormous complexity of the caste system renders impracticable a 
division of the population for census purposes on the basis of caste, especially 
as the members of a caste no longer necessarily follow its traditional occupa- 
tion. But it is possible to divide the Hindu population into three large 
classes the clear distinction of which would not be disputed. These are the 
Brahmans (14 millions) ; the “depressed” classes (60 millions), comprising 
the “impure” castes of the Hindu social system and the tribal aborigines 
recently absorbed into Hinduism; and, intermediate between these two 
social extremes, the non-Brahman castes (143 millions), which include most 
of the cultivating, professional, and higher artisan groups, and a certain 
proportion of the lower artisans and labourers. The total, 217 millions, is 
the Hindu community of India, which has declined slightly in numbers during 
the decade. Christians are now more than double their number in 1881. 
This rapid growth is due to the large-scale Christianization of aboriginal 
tribes, and to conversions from the “ depressed” classes who have nothing to 
hope from their own community, and, as Christians, improve their status and 
manner of life. Christianity makes little appeal to the caste-Hindu or the 
Muhammadan. 

The spread of literacy will ultimately do much to raise the status of the 
masses in India. How much remains to be done is apparent from the fact 
that only 139 in every thousand men and 21 in every thousand women are 
literate in an Indian vernacular; while only 18 men in a thousand, and 
less than two women in a thousand, are literate in English. On the north- 
west frontier literacy is still under the suspicion of being unmanly. The 
spirit both of Brahmanism and Islam is opposed to the education of women, 
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but the influence of foreign standards and ideals is causing a steady advance, 
The possibility of a standard Indian language is important in connection 
with the general development of India. There are now 222 vernaculars 
spoken, but the scientific distinctions between many of these languages are 
unknown to the people. To the ordinary person the real languages of 
northern India are Hindi, Urdu, and Panjabi, and the distinction between 
Eastern and Western Hindi, and between true Panjabi and Lahnda, a word 
meaning “western” invented by scholars, is not popularly recognized. The 
Census Reporter for the United Provinces claims that the languages of this 
province recognized as distinct by the Linguistic Survey are not different 
languages, but dialects of the same language. There is a common element 
in the main languages of northern and central India, which renders their 
speakers, without any great conscious change in their speech, mutually 
intelligible, and this common basis already forms an approach to a “ingua 
franca over a large part of India, 

The Government of India directed that special attention should be given 
in the Census of 1921 to the collection of statistical and general information 
bearing on the industrial and economic side of the life of the people. The 
Report admits that in point of interest and importance the statistics of occupa- 
tions are perhaps the most valuable of all those obtained at a_ periodical 
census, but, it is added, they are the most difficult to collect with accuracy 
and to combine with precision. Mr. Marten remarks that there was much 
difference of provincial treatment in this part of the census work, and it seems 
clear that a consistent method in dealing with it is yet to seek. What was 
aimed at was an industrial classification of occupations, and to carry further 
the attempt of 1911 towards a complete industrial census. 

Agriculture is the primary occupation of 71 per cent. of the population, and 
agriculturists have increased a little faster than the whole population. The 
number engaged in industries has actually decreased. The very small hold- 
ings which are a feature of the country leave the cultivator for a large part of 
the year with little or nothing todo. He cultivates his land on an “ extensive” 
system suited to large areas, and neither the energy of the worker nor the 
productivity of the land is used to the full. This is the root cause of the 
ryot’s poverty, for the average agriculturist is deeply prejudiced against other 
forms of employment. One of the economic problems of the future is how 
profitably to employ the considerable leisure enjoyed by the ordinary 
cultivator. 

Only 1 per cent. of the population are engaged in organized industries, 
such as tea, cotton, jute, and coal, and there is much difficulty in maintaining 
an adequate labour force, for the labourer is often also an agriculturist. 
Moreover, his standard of living is low, and if he can make as much as he 
needs in three days he does not see why he should work for the whole week. 
Unorganized industries occupy 10 per cent. of the population, and it is 
significant that nearly two million handlooms are still in use. 

Trade is the occupation of only 6 per cent. of the population. Perhaps to 
a foreigner in India one of the most striking things about an ordinary village 
is the absence of shops. The ordinary local retail trade is done at weekly or 
half-weekly markets, held at some convenient place, and the exchange of 
commodities produced on the land is kept very much in the hands of the 
cultivators themselves. Attendance at these markets is one of the ryot’s 
greatest pleasures. 

The position of women as workers is of special interest. The proportion 
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of female to male workers in the whole population is given as 455 women to 
every thousand men, but it is admitted that, owing to the confusion caused by 
the distinction of worker and dependant, the figures give no accurate impres- 
sion of any social or economic truth. Women of the lower classes actively 
help in agricultural operations, but a large number are registered as un- 
employed because they are also engaged in domestic duties, often strenuous 
enough : cooking, taking food to their families in the field, grinding grain, 
pounding rice, carrying water, in addition tothe care of children. In organized 
industries just over a quarter of the workers (including children) are females, 
by far the majority of the women workers being employed on the tea and 
other plantations. The only occupations common to both sexes in which the 
women are in a majority are the spinning of cotton, wool, silk, and other 
fibres, the preparation of foods, and trading in fodder, grass, and fuel. The 
seclusion of women among Muhammadans and in the higher castes of Hindus 
leads to a vast waste of female labour. There are no women clerks, or post 
and telegraph operators, and very few women shopkeepers. The loss from 
such waste has done much to hinder material progress. No European country 
could maintain its present standard of living without the assistance derived 
from female labour. 

The points that have been touched upon in this review may serve to 
indicate the wealth of important and interesting matter that has been 
presented by Mr. Marten in his valuable report. W. H. A. W. 
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The Ancient Entrenchments and Camps of Gloucestershire. Edward J. 
Burrow. Cheltenham and London: Ed. J. Burrow & Co. 1924. 
113 X 9, pp. 165. Plans and Illustrations. 7s. 6d. net. 


THIS is an abridged edition of a larger work issued some four years ago, with 
some new illustrations of camps, very small plans of four typical earthworks, 
and a useful index of all Gloucestershire earthworks. Its chief feature is the 
long series of attractive illustrations (reproduced from the author’s drawings), 
clear and helpful, especially in showing the general setting of most of the camps. 
The text, as far as it goes, is sound. An introduction on ancient earthworks 
puts lucidly, patiently, and accurately before the reader most of what is known 
about the conditions of life among the men who made, or lived in, or were 
buried in, these camps and barrows of various degrees of antiquity, whether 
of Goidel, Celt, British, Roman, Saxon or Danish stock. Having already 
described the earthworks of Somerset, Mr. Burrow has made it the hobby of 
three years to do the same for Gloucestershire, to read up the authorities 
(including Allcroft’s ‘ British Earthwork,’ Arch@ologia, and the best local 
publications), to go thus armed to the places themselves, to see and appreciate 
with his own eyes, and finally to describe with pen and brush. Part II. consists 
of such descriptions arranged in alphabetical order—picture and short text 
and references in each case. There are well over a hundred such earthworks 
in Gloucestershire, and some twenty known Roman villas. What a country 
for enthusiastic excavator or antiquarian with a car! On such a quest the 
amateur should not leave behind this pleasing record. The Chedworth Villa 
is skilfully reconstructed (p. 31). On p. 14 “ Dr. Thurman”? should probably 
read ‘‘ Dr. Thurnam.”’ In the pictures cloud and distance effects are skilful. 
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We are bound to say, however, that the book does not cater for the expert 
In only four cases are plans given—Bredon, Cleeve, Haresfield, and Painswick— 
and these are on a minute scale. There are no sections whatever of earth- 
works: the only section given in the book is one of a Celtic pit dwelling. In 
fact, Mr. Burrow brings us only to the outskirts of the subject. 

S. E. W. 


The Phoenician Origin of Britons, Scots, and Anglo-Saxons.—_ L. A. 
Waddell. London: Williams & Norgate. 1924. 9 x 6, pp. xxvi. + 450. 
Sketch-maps and Illustrations. 15s. net. 


At Newton in the Don Valley in Scotland there is an ancient stone pillar 
bearing an inscription, the deciphering of which has hitherto completely 
baffled archeologists and linguists. The author of this book, who has 
made a wide study of many scripts, believes he has discovered the meaning 
of this inscription, which is of a double character. The main one he 
finds to be in what he calls Aryan Pheenician, the other in Ogam with the 
same meaning, viz. a dedication to Bel, the god of Sun Fire, by the Kassi ; 
and he holds that the pillar was raised by the Phoenician Ikar of Cilicia, the 
Prat. This inscription may be said to be the text and inspiration of Col. 
Waddell’s work. Contrary to the general opinion of historians, he accepts as 
authentic the chronicle of Geoffrey of Monmouth, and regards as historical 
the legend of King Brut of Troy having reached Britain with his followers 
about the year 1103 B.C., founded London a few years later, and spread 
through the land Phoenician culture, religion, and art. But more than this: 
he contends that civilization, in his opinion synonymous with Aryanization, 
was first introduced into Britain in the Stone Age, about 2800 B.C., or 
earlier, by Hitto-Phcenician “ Catti,” or early Gothic sea merchants from the 
Levant, engaged in the tin, bronze, and amber trade and industries, who were 
Aryan in speech, script, and race. Of the leading clan of Aryans, they bore 
the patronymic of Barat, or “ Brit-an,” and settling on the island of Albion, 
conquering and civilizing the dusky aborigines therein, they gave their own 
patronymic to it, calling it “ Barat-ana,” or “ Britain,” or “Land of the 
Barats or Brits.” Such is Col. Waddell’s theory, which this book is written to 
elucidate and support. In advancing it the author obviously asks for trouble 
in a most inviting way. How he arrives at the date 2800 B.C. is not very 
clear, and he constantly uses the term Aryan in a racial sense, whereas the 
universal opinion now is that it has only a linguistic connotation. His know- 
ledge of the mysterious Hittites must be the envy of the ordinary historian 
or archeologist. His views indeed are so unorthodox that he is no doubt 
prepared for strong criticism, and even ridicule. King Brut of Troy has long 
been relegated to the company of old wives’ tales, and consequently he has an 
enormous amount of prejudice to overcome before he can expect his contentions 
to be calmly considered. Notwithstanding all this the work is a piece of wide 
and detailed investigation, and shows remarkable knowledge, industry, and 
ingenuity on the part of its author. He contends that the Phcenician pene- 
tration of Britain is evidenced by ethnic and place-names, inscriptions on coins 
of pre-Roman Britain, and from the study of stone circles, cup markings on 
circles and rocks, sun-worship, and Bel fire rites in early Britain. The origin of 
the pre-Christian cross on British crosses and monuments is traced to the sun- 
cross of the Hitto-Phcenicians. St. Andrew is related to the Hitto-Sumerian 
Father God Indara, introduced by the Pheenicians into Britain, and Zasczo in- 
scribed on early Briton coins is derived from the corn spirit Tarmikal, or 
Tashus, of the Hittites and Sumerians. All these several sources of evidence 
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are described, examined, and explained, and illustrated by clear, simple 
drawings. However critical or prejudiced the reader may be at the outset, 
or unconvinced at the finish, he cannot fail to find the book interesting and 
suggestive. In addition to the illustrations there is a map showing the distri- 
bution of Katti (or Hittite) names in Phcenician colonies in the Mediterranean 
and North-West Europe. A long list of supposed Katti names in Britain is 
also given in an appendix, and there is a good index. EAP: 


The Treasure House of Belgium : her Land and People, her Art and Litera- 
ture.— Emile Cammaerts. London: Macmillan & Co., Ltd. 1924. 
10} xX 7, pp. x. + 198. illustrations. 215. net. 


The subtitle of this work gives a sufficient idea of its scope, but as one reads 
it one soon realizes that there is in it something more than a mere description 
of Belgium. M. Cammaerts has succeeded in infusing into his book so much 
of his own enthusiastic spirit that it becomes a living whole, a fervent present- 
ment and vindication—if that were necessary—of Belgian life in all its aspects. 
He points out the elements, racial, geographical, historical, which give to the 
various districts their rich individuality, and assists one to trace their far- 
reaching effects in social life, literature, and art. When he comments upon the 
temperament of the Walloon, or the treatment of weather and light by the 
Flemish artists, one does not feel that material factors are receiving too much 
weight : for, throughout, the inspiration of the work is the ceaseless struggle 
that the people of the land have waged against the elements and the bonds of 
history. The contrast between the marts of Antwerp and the Flemish farms, 
between the factories of Liége and the quiet backwaters of Bruges, is emphasized 
—and just as strongly the ties of religion and tradition that unite them. The 
prevalence and the intensity of local patriotism are shown to be founded upon 
generous human principles, and out of its union with present-day economics 
springs that social structure which M. Cammaerts calls ‘‘ modern medievalism.”’ 
The theme of the book is continuously and aptly supported by substantial 
quotation from Belgian writers, and these are reinforced by the numerous 
reproductions of the work of famous artists. Those who have read this book 
can never land as total strangers in Belgium. 


The Trade Routes and Commerce of the Roman Empire.— M. P. 
Charlesworth. Cambridge University Press. 7} X 5, pp. xx. + 240 (with 
Notes, 285). Price 12s. 6d. net. 


This is in some ways such an admirable book that- one has the greatest 
reluctance to criticize it adversely from the geographical point of view ; and 
one does so only in the hope that in the second edition many of the blunders 
will be removed, as they easily can be. Indeed, if the book had been called 
“The Natural History of Roman Commerce ”—which it really is—or “ Aspects 
of the Economic Life of the Roman Empire”—which is what the preface 
claims for it—many of the blunders might have been more or less ignored. 
But by the title the book professes to be essentially about certain Trade Routes 
and the commerce that travelled over them ; and yet, opposite the first page 
of the text, the author warns us, ‘‘ Maps are expensive things ”—which is only 
relatively true, of black and white maps—“ and I could not include them”! 
It gave one a shock to start with, but the shock was followed by the assump- 
tion that there would at least be, in compensation, the most careful description 
of the Trade Routes, with a proper relation to the regional and topographic 
factors. 

There was a real need for a book on the subject suggested by the title, and 
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this book does go a longish way towards meeting that need on the historic side. 
It is written with a strong historic sense, with grasp and outlook ; it is full of 
useful facts, pregnant suggestions; notes and bibliography are excellent ; 
and the style is clear and interesting. The author makes good his opinion 
of Augustus, as a great commercial magnate, and brings out a number of 
interesting points which could have been paralleled, or contradicted, by a 
survey of modern commerce, ¢.g. the difficulty of getting return cargoes from 
Italy (p. 7), or the relations of the West, as a raiser of raw materials, to the 
East, as the home of manufactures (p. 237). But he over-rates the Roman 
contributions to commerce, which were mainly confined to their ?ax Romana 
and their roads, though he does admit (p. 58) that they “took over” the trade 
system of the East as a going concern. 

But the book is a history with almost no geographic background. There 
seems to be no consciousness of what is meant by such ideas as “region,” 
‘‘relief,” “line of least resistance,” etc. Take the first three words of the title 
and compare their suggestion with the items of the—admittedly partial—index. 
There are in the book some good accounts of roads, é¢.g. in France (p. 33), 
Asia Minor (p. 82)—though it is distinctly implied that the Cilician Gates 
were a natural pass (p. 78), and there is no hint of its having been cut by 
Tarsus—Greece (p. 120), and Spain (p. 160). But these are all areas about 
which many students have already a considerable amount of knowledge. 
Contrast the treatment of the Amber Route (pp. 175, 176). Even an Honours 
student may wish to know its exact course, any duplication, its relation to the 
Carpathians, its termini. But there is not one precise word about it outside 
Italy, and the only place on it mentioned is Caruentum ! 

Rivers are even worse treated, as one might expect from the suggestion 
(p. 140) that “rivers water land,” and from the use of “down” meaning “south,” 
e.g. southward traffic (pp. 13, 233) goes “down the Nile.” Plateau blocks 
such as Spain (p. 59) and Anatolia (p. 84) are said to be rich in navigable 
rivers, and there is no attempt to criticize, ¢.g., Strabo’s opinion of the Douro 
(p. 154). Indeed, the author even believes (p. 203) Pliny’s assertion that the 
Morini (of the Pas de Calais) drove their geese on foot to Rome! One might 
as well believe that cardamoms will grow round Nineveh because Horace 
speaks of Amomum Assyricum, There is a good deal of inconsistency in the 
use of names. If Padus, Druentia, Isara, why Danube, Rhéne, and Rhine? 
If Acoha(!) on p. 59, why not Vindacara in the next line? The resources of 
various areas are, however, treated better than anything else, especially those 
of Egypt and Anatolia, France and Spain ; but here again the geographical 
details are very far from satisfactory. The Po valley is said to be rich in 
olive oil (p. 4), and the olive is given as a product of Northern France (p. 194). 
ltaly, again, is said to be rich in “ minerals of every kind” (p. 5) ; Galilee is 
“fertile in palms” (p. 52); and so on. Indeed, most of the blunders are in 
connection with plants, and are due to misunderstanding of the climatic 
conditions. So (p. 23) it is quite a mistake to think that the north wind blows 
off the Egyptian coast for-only six weeks in the year. This may be true of 
the Etesian winds in the place where they got their name, Greece, but even 
from December to February the north is the predominant wind in Egypt. 

This is a long and serious indictment ; but the book is an important one, 
it contains much that is of value, and there is so little emphasis on the purely 
geographical that revision will be quite easy. In any case, a reader with any 
geographical knowledge can get only benefit and help from the book. 

i. WW; da 
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The Continent of Europe.— Lionel W. Lyde. Second edition. London: 
Macmillan & Co. 1924. 9 x 54, pp. xvi. + 456. Mumerous Maps, Plans, 
and Diagrams. 10s. net. 

The first edition of this book, a review of which appeared in the Fournal 
in January 1914, was published in 1913, and when one considers that Germany, 
Austria-Hungary, and Russia were all included in the last four chapters of 
that edition, where it is most convenient to make changes, one can hardly 
help reflecting that this arrangement seems to imply a good deal of prescience 
on the part of the author. It is not meant to hint that the alterations in this 
edition are confined to these chapters. Numerous changes have of course 
been required throughout, and the author may be congratulated on the skill 
with which they have been made without excessive transformation of the 
original text. In its own form it may be said that the volume maintains the 
high level at once assigned to it on the appearance of the first edition. 
Naturally this new edition is characterized by the author's well-known out- 
spoken independence of judgment, which he has again and again occasion to 
display in referring to the present political frontiers whether new or old. 
Speaking of Hungary he says that “the new frontiers were drawn with a reck- 
less disregard alike for geographical features and human distributions, and 
violate almost every sound principle of self-determination” (p. 381). On the 
other hand, even though the inclusion of the whole of Bohemia in the new 
state of Czecho-Slovakia involved the assignment to that mainly Slav state of 
large German population, he recognizes (p. 388) the impossibility in this case 
of “ divorcing the frontiers alike from the natural features and from historical 
associations.” And as to the Polish seizure of Wilno (Vilna) he declares 
(p. 403) that this “‘has been as unwise as it has been discreditable, and Wilno 
will probably not have a tithe of its old importance.” The present reviewer 
is quite willing to add that to none of these judgments does he see any reason 
to take exception. Attention may be drawn to one rather obscure statement. 
Speaking of the additional territory included in the new Romania the author 
says (p. 409) that “the new elements will not change the essential character 
of the kingdom ; for, except in the Banat, everywhere at least 70 per cent. of 
the population is engaged in agriculture, even though the large proportion of 
forest in Bohemia and Transylvania has slightly decreased the percentage 
of the arable land.” The point of the reference to Bohemia in this passage 
is not clear. The author pleads for some little licence in the use and spelling 
of a number of the new place-names that have been thrust on our notice since 
the war. That may readily be granted, but the spelling of proper names is 
obviously not his strong point. His plea does not justify such spellings as 
Abo, Aland (for Ato, Aland), and others, and even after the statement on 
p- 412 that Windau is now also called Ventspils and Libau Liepaja, it is some- 
what confusing to find these towns mentioned on p. 414 by one pair of names, 
and on p. 415 by the other. It is explained that the coloured maps of the first 
edition have been omitted in the present in order to avoid raising the price. 


G. G. C. 
ASIA 


Glimpses of Japan and Formosa.— Harry A.Franck. London: T. Fisher 

Unwin, Ltd. 1924. 84 x 54, pp. 235. Jllustrations. 10s. net. 

It is stated on the jacket of this book that the new Japan needs “ a new kind 
of observer.” That may be, but, keen as his eyes are, Mr. Harry A. Franck 
needs a longer residence in the Island Empire before he can fill the gap with 
much success. It is certainly true that, as Mr. Franck says, “‘ old-timers ” 
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the world over often cannot see the wood owing to their own immediate trees, 
nor are a writer’s qualifications for authorship necessarily to be measured by 
the period of his residence in the country of which he writes. Mr. Franck 
suggests that “‘ no serious harm can be done by recording a few fleeting im- 
pressions,’ but unfortunately, when there are so many valuable and informative 
works on Japan to a reader’s hand, no serious good can be done either, unless 
the author has something new to say. Mr. Franck says little enough that has 
not been said before, and he is not always well informed when he makes original 
remarks—as, for instance, when he states that independence is regarded as 
“not even worth thinking about”’ by the Chinese-Formosans. He is not 
particularly sympathetic to the suffering of a nation when, referring to the 
earthquake, he states that “‘ no small part of Tokyo ought to have been destroyed, 
anyway ’”’; nor is he particularly complimentary to his own country when 
he suggests that in their method of dealing with the aborigines of Formosa 
the Japanese ‘‘ are handling the situation as fairly and humanely and efficiently 
as we would,” for he himself says that the ‘‘ thinner the population, the sooner 
the mountainous territory will be subdued and the greater the amount of it 
that can be exploited,” and he admits that the thinning process is being brought 
about by punitive expeditions, drink (which, he states, ‘‘ is doing for the savages 
almost as fast as it is for those Americans who cannot bring themselves to 
accept prohibition ’’), and a certain amount of uncontrolled headhunting ; 
and when he defends the use of electrified wire barriers on the native frontiers 
as being self-protective, he forgets, or does not know, that an Englishwoman, 
Mrs. McGovern, recently went through the ‘‘ savage area”’ alone, and in a 
short time was able to establish friendly relations with these primitive folk. 
OR. 

AFRICA 

The Vast Sudan. A. Radclyffe Dugmore.— London: Arrowsmith. 1924. 

93 x 6, pp. 312. Sketch-map and Illustrations. 15s. net. 
The Shifting Sands of Algeria. Cherry Kearton. London: Arrowsmith. 
1924. 94 x 64, pp. 304. Jllustrations. 255. net. 


The letterpress of these books is primarily designed to present to the 
public the photographs which these two eminent photographers have taken 
in the course of their journeys to the Anglo-Egyptian Sudan and to Algeria. 
In both volumes the illustrations are mostly admirable ; in neither does the 
text claim to tell us much which we did not already know. Here, however, 
the analogies cease. 

Major Dugmore’s book is a pleasant account of his journey on or about 
the Upper Nile, where he was engaged in taking an excellent cinema film 
which he has exhibited in London. He reproduces some 40 photographs of 
general interest—we should have preferred rather more pictures of animals— 
and gives a graceful tribute to the administration of the country. Major 
Dugmore has no doubt that we are the Heaven-sent administrators of back- 
ward races, and in particular that our rule in the Sudan is as nearly perfect 
as it can be. Appearing at this stage in the political history of the Nile 
basin the book will serve to disseminate knowledge and realization of our 
responsibilities and commitments in that part of the world. If the book 
is not more highly appraised, it is because it fulfills this function so admirably 
well, and still remains readable for its pleasant vein of humour. 

Mr. Cherry Kearton’s book has less to be said in its favour. Algeria is 
clearly out of his beat and he evidently realizes it, or we should not have 
so many references to his travels in other parts. The account is one of a 
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very ordinary journey of a tourist in Algeria; his description of the country 
is not of great value. The information has been collected from guide-books 
and tourists’ guides ; and the author has swallowed some prodigiously inac- 
curate information. His account of Islam and of Muhammadan practices do 
not come well from one who evidently has so superficial a knowledge of 
the subject. 

The photographs are for the most part excellent. The pictures of animals 
are delightful, though the lower plate of the Horned Viper (p. 268) and the 
view of the camels drinking (p. 104) are hardly up to Mr. Kearton’s usual 
standard. FR. 


AMERICA 


The First One Hundred Years of American Geology.— George P. 
Merrill. New Haven: Yale University Press (London: Humphrey Mil- 
ford ; Oxford: University Press). 1924. 10 x 6, pp. xxi. +1773. 34 Plates 
and 130 Figs. 275. 6d. net. 


In the United States more than in any other part of the world the 
geographical and geological investigations of the new lands have gone hand- 
in-hand ; indeed, over large tracts the topographical mapping was undertaken 
primarily to supply means for recording the geological results. Hence there 
is much in the history of North American geology that is of direct interest 
to the geographer. In the book before us the geographer will find matter 
deserving his attention in the description of the early explorations of the great 
West, and in the gradual unravelling of its structure, although the treatment 
of the subject is predominantly geological. 

As is implied in the Preface, though not distinctly stated, the book is, to 
all intents, a revised edition of a previous work of the author published in 
1906 as part of a report of the United States National Museum, under the 
title, ‘Contributions to the History of American Geology.’ The matter and 
its ordering, together with most of the illustrations, are here reproduced, but 
with three additional chapters, dealing respectively with the growth of the 
Glacial hypothesis ; of micropetrology ; and with estimates of the age of the 
Earth. The‘ One Hundred Years’ dealt with historically cover the period 
from about 1785 to 1885, with occasional references to later work, but do not 
reach the most prolific stage of geological investigation in North America. 
While strictly historical in method, the treatment of the matter shows a 
thorough grasp of its geological significance and of its bearing on the progress 
of the science. The old controversies, of which there have been many and 
some of them acrid, are entertainingly recorded, with vivid character-sketches 
of the men who took part in them, generally illustrated by portraits which 
include some quaint figures. It is almost a pity to have printed, in an 
Appendix, some old petulant private letters pertaining to these controversies, 
but the author has evidently the historian’s liking for a battle-piece, and the 
records will at least dispel any illusion that there were giants in those days. 
We may note that the early investigators in America found it even more 
difficult to shake off the trammels of the Mosaic cosmogony than did their 
contemporaries on this side of the Atlantic, and some curious results of the 
struggle during the first half of the last century are chronicled in this volume. 

The author has done good service in so skilfully and sympathetically 
collecting and arranging the materials for the history while they were still 
available. His retrospect will have permanent value increasing with time. 

Ge W. LL. 
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Mexico in Revolution.— Charlotte Cameron. London: Seeley, Service 

& Co. 1925. 84 x 54, pp. 278. Jllustrations. 215. net. 

Mrs. Cameron laments more than once in the pages of her new book that 
the outbreak of the revolt of Adolfo de la Huerta against the Government of 
General Obregon caused her to remain for three months in Mexico City 
amongst alarums and excursions, and finally to leave Mexico without obtaining 
the material for the book which she had intended to write on the ruins and 
beauties and other remarkable sights. But we have only too often received 
volumes hot from the pens of visitors who, knowing little of the history or even 
the language of a country, nevertheless produce seventy thousand words 
about it; while here is at least a genuine impression of experience obtained 
in circumstances of unusual interest. The revolutionary part of the book is 
far from dull, and the kindly spirit of the writer is noticeable. 

Mrs. Cameron clearly admired the loveliness of Mexico, and appreciated 
the qualities of the Mexican aristocrats; and it is pleasant to meet again many 
well-known figures of Mexico in the course of what is practically a diary of life 
in the capital during the first months of the unsuccessful Huertista revolt. 

The book is, of course, sketchy. The authoress knew no Spanish when she 
landed, nor did she acquire much. She says that the first two Spanish words 
she learned were “ ocho akepacke,” but apparently did not later discover that 
she meant “ equipaje” any more than she learnt how to spell “burro,” or 
the place-names of Mexico that appear liberally scattered throughout the 
pages. Mrs, Cameron thought that the amusing little suzgos, whose nightly 
roosting upon and chirping in the trees of the plaza of Vera Cruz form one of 
the sights of the port, were “loathsome vultures”; and if she found many 
sights in Mexico “ most picturesque,” and the decorations in Chapultepec 
‘‘most unique,” yet the stone serpents at Teotihuacan struck her as the “ most 
unhallowed scene my eyes had ever beheld.” In fact, her plunges into history 
and archeology are not happy ; but nevertheless, despite shudders and second- 
hand hair-raising tales of revolutionary terrors, the book gives a rapid 
impression of Mexico that is of value. Perhaps, too, the authoress rather 
enjoyed shuddering after she had attained her “safe deliverance from the 
terrorist wilderness.” L. E.E. 


Magnetic Results in Western Canada : with four isomagnetic maps.— W. H. 
Herbert, B.S., Magnetician, and J. H. McKnight, D.L.S., Assistant 
Office Engineer. Topographical Survey of Canada, Department of the 
Interior. 1924. 

The primary duty of the Topographical Survey of Canada is indicated by 
the name of the service : their surveys are generally carried out in new territory 
far from settlements and railroads, where their duty is to make maps, survey 
boundaries, and mark off townships. The Dominion lands in Western Canada 
are laid off in quadrilateral townships approximately 6 miles square, bordered 
by meridians and chords of circles of latitude: these townships are divided 
up into 36 square-mile sections, and these again into quarter-sections. At 
the time of survey all township, section, and quarter-section corners are marked 
with permanent survey monuments which govern the subsequent subdivision 
of the township. 

While executing these duties the officers of the survey gather much other 
miscellaneous information, so far as this can be done without hindering their 
main work. One of the most important of these secondary activities, both 
from a practical and scientific standpoint, is magnetic surveying. In many 
countries, including Great Britain, there is no regular provision for magnetic 
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surveys, which are made only on the initiative of private individuals or voluntary 
associations of scientific men. This method is quite inappropriate to a great 
and sparsely populated territory such as Western Canada, where so much of 
the country is inaccessible and transport is often difficult. The enlightened 
policy of the Topographical Survey in undertaking this work is therefore worthy 
of all praise, and especially so because of the great thoroughness and high 
standard of accuracy displayed in its accomplishment. Between 1907 and 
the end of 1922 the Survey made 18,368 observations of magnetic declination 
at 14,564 stations; this is immeasurably more than all other observers com- 
bined have heretofore made in Canada, and the association of this work with 
the regular survey has permitted it to be done by skilled observers without any 
of the heavy expense for salaries and travelling which would otherwise have 
been necessary, and which would, in fact, have precluded any special magnetic 
survey. The average probable error of an observation seldom reaches + 05, 
and never 10. 

Since the survey instruments have often to be transported by canoe or 
man-pack it is imperative that the equipment be kept down to a minimum, 
and also that the instruments used be simple and able to stand transportation. 
For declination observations the survey theodolites are equipped with delicate 
magnetic needles of precision, either the Bausch & Lomb trough compass 
or the Cooke telescopic compass. The theodolite is set to a line of known 
bearing, and the angle between this and the compass is recorded ; the observa- 
tion involves so little time and trouble that all surveyors are regularly instructed 
to observe whenever other duties permit. The time of observation is recorded, 
and the results are afterwards corrected for the daily variation of declination, 
or for accidental disturbance, to the mean of the month. Up to 1916 this was 
done by reference to the magnetograph records at Agincourt, near Toronto, 
and afterwards by means of the continuous records of declination at Meanook, 
Alberta. This observatory is situated at the geographical centre of the terri- 
tory covered by the western magnetic surveys; it is also, incidentally, the 
most northerly permanent magnetic observatory in Canada, and of great 
importance for the scientific study of the Earth’s magnetism. Like Agincourt, 
it is maintained by the Meteorological Service of Canada, which has cooperated 
with the Topographical Survey not only by making these records available, 
but also by standardizing the magnetic instruments of the Survey before and 
after every season’s work. 

Besides declination observations, the Survey has made nearly 400 for 
inclination and intensity since 1880. These are made with Dover dip circles, 
the total force being determined by Lloyd’s method. Four dip and three total 
force observations, in alternate order, are taken in a complete day’s work ; 
no diurnal variation correction is applied. The horizontal force can then be 
deduced. 

In the past the Topographical Survey has from time to time published 
magnetic maps summarizing its observations. Previously the most important 
of these maps were those for Western Canada for the epoch of 1917-0 pub- 
lished in 1917, giving lines of equal declination, dip, and horizontal force, 
together with the secular variations of these elements, the scale being too miles 
to the inch. In 1922 similar maps for the epoch 1922-0 were published, based 
on yet more data, and covering much more territory; the isogonic map was 
on the same scale as before, the other two on a scale of 197°3 miles to the inch. 
Observations from many sources were used, but those of the Survey formed 
the main basis. Another isogonic map for 1922 was published at the same 
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time, embracing the whole of Canada. These maps are now re-issued together 
with the observations on which they were based (and others subsequently 
obtained), forming a volume of nearly 400 pages. 

The magnetic declination in Canada changes much more rapidly than either 
of the other two elements, so that the isogonic maps require revision about 
every five years. Many repeat observations have been made to determine the 
secular variation, which in south-western Canada has been reversed in the 
last few years. Another interesting point about declination observations in 
Canada is that most of the old observations, by Lefroy and others, were made 
at places of very great local attraction. The observers travelled along the great 
rivers and lakes and generally observed at the fur-trading posts ; these rivers 
and lakes mostly lie between two different geological formations, and form the 
very worst localities for magnetic observations. The advantage of observations 
made in a complete and systematic survey such as that of the Topographical 
Survey of Canada are therefore particularly great. 


AUSTRALASIA AND PACIFIC ISLANDS : 

In Southern Seas: Wanderings of a Naturalist W. Ramsay Smith, 
M.D., D.Sc., F.R.S. (Edin.). London: John Murray. 1924. 9 X 54, 
Pp. xviii. + 292. J/lustrations and two Maps. 16s. net. 

A considerable part of this book deals with a holiday trip in the South 
Sea Islands, undertaken by a man of science. The result is a happy enough 
combination of pleasant description of such little-known islands as New 
Caledonia and the New Hebrides, with interesting notes on natural history 
and suggestive anthropological side lights. Dr. Smith speaks of native dances, 
skull moulding, body scarring, and message sticks; he discourses learnedly 
on pelican lore and cockling; gives some useful hints on anthropological 
photography, and makes an appeal for a more scientific and comprehensive 
study of the South Sea races before it is too late. But the most valuable part 
of his book is undoubtedly contained in the five chapters he devotes to the 
aborigines of Australia. Here he is on ground he knows intimately; he 
writes with the discrimination born of scientific knowledge, and propounds 
(and follows) that golden rule which so many travellers disregard: ‘It is a 
safe rule when dealing with aboriginals never to reason from analogy, but to 
write down every fact, with the informant’s name and the exact locality or 
tribe to which it refers, and then to verify it and reverify it.” In the past 
anthropology has suffered much from hastily drawn generalities, but when he 
is giving details of the customs and beliefs of the Australian black fellows 
Dr. Smith follows the above rule to the letter. The question of their origin 
has naturally engaged his attention, and, having discussed the various lines of 
investigation, he comes to the reasoned, though tentative, conclusion that the 
Australian aboriginal is probably, amongst surviving peoples, nearest to the 
primary stock and not impossibly the source from which many, if not all, of 
the other peoples originated. 

Prof. J. Arthur Thomson contributes a highly eulogistic and somewhat 
unnecessary foreword to the book, which is also provided with a good index, 
and with sketch-maps showing the New Hebrides and other islands off the 
eastern coast of Australia. O. R. 


Cotton in Australia. Richard Harding. London: Longmans, Green & 
Co. 1924. 9 X 6, pp. 288. Jilustrations. 12s. 6d. net. 


This is quite a first-rate book, indispensable to any one interested in cotton 
growing in Australia, and likely to be of great use to any teacher of geography. 


S. CHAPMAN. 
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It contains a number of admirable diagrams, and its only obvious fault is a 
perfectly unnecessary intrusion of pages of statistics in the middle, not only of 
a paragraph, but even of a sentence. 

Like most of the rather numerous books published about cotton recently, 
it wanders over a good deal more ground than the actual title would suggest ; 
and, though in this case the more general matter is so good that we are very 
glad to have it, the time has nearly come when writers may assume that their 
readers will be familiar with these world generalities. 

The first chapter treats of the history, uses, and growth of cotton, with 
some account of the quality of the products of various areas, and special 
emphasis on the overwhelming importance of cotton in the textile world, as 
illustrated by the annual pre-war consumption of fibres—nearly 53 million tons 
of cotton, 1} of wool, half a million of flax, and 24,000 of silk. The second 
chapter deals with the present shortage, giving such details as the percentage 
of damage due to pests, e.g. that done in U.S.A. by the boll-weevil. There 
has been a falling off in yield elsewhere also, e.g. Egypt has dropped over 
250,000 bales (of 400 lbs.) since 1919. Against this there have been good 
increases, especially inside the Empire, e.g. 10,000 bales in the Sudan, 12,000 
in Nigeria, 14,000 in East Africa, the mew fields of the Empire in 1922 pro- 
ducing over 100,000 bales. On all these points Mr. Harding is interesting 
and informative ; his only failure is in underrating the importance of Brazil. 

With chapter iii. he gets to Australia, and shows that it can produce, 
and has already produced, cotton of admirable quality. A good comparison 
(chapter iv.) of the past and present conditions draws attention to the one 
great difficulty—lack of rural population. Even in N.S.W. that rural popula- 
tion does not reach 700,000, in South Australia not 200,000, in West Australia 
not much over 100,000. The mass live outside the cotton belt, and even 
inside it not half the population will find cotton more paying than other crops ; 
so that the total available population for cotton is probably not over 75,000 
(40,000 in Queensland, 30,000 in New South Wales). Allowing 10 acres per 
head and 200 lbs. of lint per acre (the average in Queensland 1917-1922 was 
205 lbs.), we can scarcely count on 400,000 bales, though the total area suitable 
to cotton is probably quite as large as that in the United States (500,000 square 
miles). 

Amongst other excellent features of the book are detailed comparisons, 
e.g. between New South Wales and Texas, Queensland and Georgia, with 
analyses of all the conditions at specific foci, e.g. Dubbo and Charleville. 

Australian cotton arrives here when “ spot ” cotton is scarce ; the Durango 
fetches a higher price than middling American, and costs less to put on the 
Liverpool market, in spite of the lower North Atlantic freight ; so that it looks 
as though Australia could solve half the cotton problem—if only she had the 
necessary rural population. b. W. i. 


HUMAN AND HISTORICAL GEOGRAPHY 


The Native Races of the Empire. Edited by Sir Godfrey Lagden. London: 
Collins. 1924. 9 X 6, pp. 401. Jllustrations. 16s. net. 


This is one of a series of twelve volumes published at the behest of the 
Management of the British Empire Exhibition, with the object of presenting 
a general survey of the British Empire. These sketches of the natives of the 
British overseas possessions are unequal in length and treatment, especially 
when regarded from an anthropological point of view. For example, nearly 
twice as many pages are devoted to the West Indies, where the only native race 
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remaining is represented by a few families of Caribs in the islands of St. Vincent 
and Dominica, as to the aborigines of Australia, who form one of the most 
interesting and instructive of surviving primitive peoples. The first and longest 
chapter in the book is given to South Africa, and is written by the Editor, whose 
official experience has made him well acquainted with the Bantu tribes and the 
problems associated withthem. Butthe Hottentots and much more interesting 
Bushmen receive only a passing notice. In the article on Canada, the wide- 
spread Dené tribes and the Salish, whose mode of life, customs, and social 
organization have been closely studied, are hardly mentioned ; and the Eskimo 
are described only in connection with the Labrador Coast as a dependency of 
Newfoundland. The Central Eskimo of the Canadian Arctic seaboard, 
perhaps the most typical of this unique race, receive only a passing mention. 

Miss Werner makes the most of the space allotted to her in a lucid account 
of the welter of tribes in Central Africa occupying an enormous area stretching 
from the Shire Highlands to Uganda. Mr. MacMichael’s article on the Sudan, 
introduced with a foreword by Sir Reginald Wingate, manages to compress 
into a few pages an admirable sketch of the native tribes, their environment 
and relation to the Arabs. West Africa is dealt with by the Colonial Secretary 
of the Gold Coast, Dr. C. J. Maxwell, with a foreword from Sir Frederick 
Lugard. It was, of course, impossible in a few pages to describe the ex- 
traordinary number of tribes that people these colonies. But by clearly 
explaining the stages in political development of different tribes, the author 
makes a very useful contribution to the anthropological study of the Negro, 
who has survived in face of European civilization, and instead of declining, 
like many primitive races, is increasing, and must form the most important 
factor in the development of West Africa. Considering its extent and growing 
importance, more information regarding Northern Nigeria would have been 
welcome. 

The two most graphic and realistic chapters in the book are those on the 
Malays and Papuans. This is perhaps not to be wondered at when the former 
is based on the writings of Sir Frank Swettenham, whose long and sympathetic 
interest in the natives of the Malay States is well known; and the latter are 
described by Captain F. R. Barton, whose first-hand knowledge of the natives 
of New Guinea is so considerable. Avery sympathetic account of the Fijians, 
Tongans, and other native inhabitants of the Western Pacific Islands is given 
by a former High Commissioner, Sir E. B. West-Scott. The Maoris of 
New Zealand are described by the Editor. Although he does not appear to 
appreciate the latest researches regarding their origin, they evidently enlist 
his interest, and we may hope he is right in believing that the diminution of 
their number, so great since they were first discovered by Europeans, is now 
stayed, and a slight increase in the Maori population is becoming apparent. 
This seems also to be the case in some other of the Pacific Islands, and it is to 
be hoped that the causes of the appalling depopulation of the past, and the 
possibility of arresting it, are now being realized, and that in consequence we 
shall no longer hear of the necessary extinction of primitive peoples in face of 
the march of civilization. The book is illustrated throughout with excellent 
photographs of typical examples of most of the races described, and a very 
useful Bibliography is appended. EB. A. P. 
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The Character of Races as influenced by Physical Environment, Natural 
Selection and Historical Development.— Ellsworth Huntington. New 
York: Scribners. 1924. 9 X 6, pp. 409. 255. met. 


Few terms are more vaguely and loosely employed than “ race.’’ It is 
constantly confounded with nationality, and the fact that the only true test of 
race is common physical characters is seldom realized. Again, whilst both 
the mental and moral character of an individual may be inferred from his 
actions, it is much more difficult to judge the character of an aggregate of 
individuals of a so-called race. Prominent features in the life of a people may 
be due to a few master minds, and can hardly be said to characterize it generally. 
The author of this work, in fact, takes peoples of certain parts of the world as 
he finds them, discusses their character and the forces that have determined 
them. He appears to realize, however, that the use of the term “ race”? is 
unsatisfactory, for he says he would prefer the word “ stock,” if only we had 
some adjective corresponding to racial. His criteria of race or stock are 
(1) inherited bodily characters ; (2) geographical conditions, as situation and 
occupation ; (3) cultural conditions, as language, religion, government. Yet 
after all, he adds, mental and moral characters are more important than any 
other factors in differentiating race from race, and mental differences are what 
we want tostudy. The character of a race therefore depends on (1) inheritance, 
(2) physical environment, {3) social environment. Our task therefore, he says, 
is to show how far these two types of environment select certain characters 
for preservation or destruction, and thus cause certain mental characteristics 
to become a part of the racial inheritance. 

The author’s main insistence is on the part played by natural selection, 
and he claims this to be the original point of his study. The two chief examples 
chosen are China and Iceland. He endeavours to show how this explains the 
remarkable difference between North and South China, where selection con- 
sequent on famines has played so great a part over a long period; and how, 
selection having in the first place given Iceland a superior race, environmental 
conditions have preserved its high qualities. The claim for originality in 
putting forward natural selection as a factor in racial differentiation seems 
rather exaggerated, for every Darwinian necessarily realizes it, yet the way in 
which the author has worked out its operation in these specified instances is 
valuable and interesting. 

In a chapter on the Racial Tendencies of Civilization he points out the evil 
effects of war, certain industries, religion, philanthropy, and education, in so 
far as they have tended to diminish the offspring of the most capable, vigorous, 
and superior members of the race. His conclusion is very much the same as 
that now so often preached by Eugenists, viz. that future generations are being 
most largely recruited from the inferior members of society, and if this continues 
there must necessarily be wholesale deterioration of the character and achieve- 
ments of mankind. The cure is selection directed and controlled by the 
wisdom and foresight of the informed and altruistic members of society. “If 
this book carries any lesson to the people of to-day,’”’ he remarks, “ it is this. 
A race or a nation can apparently be made or marred by natural selection. 
Mere numbers count for nothing in many cases, and dense population is the 
greatest of curses. . . . Quality is what counts, and quality can be obtained 
only by diminishing the number of people who inherit low mental and moral 
capacities, and increasing the proportion who inherit the high qualities which 
lead to racial dominance. In the past without man’s conscious intention natural 
selection has been actually at work, sometimes for good, sometimes for ill. 
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The only question is whether a race or a nation will control such selection so 
that it will always act beneficially, . . . or will permit it to continue to work 
haphazard, and perhaps towards great unhappiness.” E. A, P. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY 


La Géologie Sismologique : Les Tremblements de Terre.— Par le Comte 
Montessus de Ballore. Paris. 1924. Pp. xiv. + 488. Jllustrations. 50 frs. 
M. de Montessus de Ballore’s first important memoir—on the earthquakes 

and volcanic eruptions of Central America—was published in 1888, when he 

was already thirty-seven years old. It was followed by more than a score of 
regional memoirs on earthquakes, beginning with those of Switzerland and 
ending with those of Romania and of the country in which the latter part of 
his life was spent, and by several papers on the laws that govern the geo- 
graphical distribution of earthquakes. These memoirs were incorporated in 
his first great work, ‘ Les Tremblements de Terre : Géographie Séismologique,’ 
published in 1906, and based on the study of more than 170,000 earthquakes. 
In 1907 appeared a second and larger volume, ‘ La Science Séismologique,’ 
the fullest treatise on earthquakes yet compiled. In the same year he was 
appointed director of the Seismological Service of the Chilian Republic, and, 
until his death on 29 January 1923 he laboured incessantly in founding an 
earthquake observatory at Santiago and in establishing a system of earthquake 
stations throughout the country. During the last years of his life he wrote 
the third of his series of volumes, the manuscript of which he had sent to the 
press, though the proofs were never seen by him. The book is edited by the 

author’s brother, with the assistance of several geologists, especially of M. 

Armand Renier, chief of the Geological Service of Belgium, who has con- 

tributed a too-short biographical notice of the author and a useful list of his 

books and memoirs. 

Seismic geology, in Montessus’ view, is for the most part a discussion of the 
great earthquakes in which permanent changes at surface have been accom- 
plished. He divides earthquakes into two classes, glyptogenic or geological, 
and external dynamical. Of glyptogenic earthquakes, there are three kinds, 
which he calls epeirogenic, tectonic, and epeirogenic and tectonic, according 
as the movements at the surface are vertical, horizontal, or partly vertical 
and partly horizontal. External dynamical earthquakes consist of volcanic 
earthquakes and the so-called rock-fall earthquakes (tremblements de terre 
d’écroulement). 

Under each heading Montessus describes in detail all the known examples, 
and this is the essentially valuable part of the book. The descriptions are full 
and accurate, and admirably illustrated. Their value is increased by the fact 
that the original works on which he relies are widely scattered, written in many 
different languages, and often difficult of access. Probably his own library, 
which has recently been bought and presented to the Stanford University, 
Cal., is the only one that contains all the memoirs referred to. In the chapter 
on epeirogenic earthquakes, we have accounts of the New Madrid earthquakes 
of 1811, the Assam earthquake of 1897, and the Kangra earthquake of 1905 ; 
in that on tectonic earthquakes, the Owen’s Valley earthquake of 1872, the 
Sumatra earthquake of 1892, and the Californian earthquake of 1906; in that 
on epeirogenic and tectonic earthquakes, the New Zealand earthquakes of 1848 
and 1855, the Mino-Owari earthquake of 1891, and the Alaskan earthquakes 
of 1899. The interesting chapter on volcanic earthquakes includes the 
Hawaiian earthquake of 1868, the Ischian earthquakes of 1881 and 1883, 
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and earthquakes connected with the recent eruptions of the Usu-san, Asama- 
yama and Sakura-jima in Japan, and the Taal Volcano in the Philippines. The 
Port Royal earthquake of 1692, the Kingston earthquake of 1907, and the 
Messina earthquake of 1908 are considered as examples of earthquakes due to 
the isostatic readjustment of alluvial plains and the subsidence of coasts and 
submarine talus, a heading under which the author would probably have in- 
cluded the great Japanese earthquake of 1923. 


GENERAL 
Imperial Military Geography.—- D. H. Cole, M.B. (Army Educational 

Corps). London: Sifton, Praed & Co. 1924. 84} X 54, pp. villi. + 323. 

10s. 

Captain Cole’s book is mainly an enlargement of his ‘ Elementary Military . 
Geography,’ published early in 1924, and the additional matter and maps are 
not of great value. Both books are specially concerned with problems éf 
Imperial Defence, e.g. the resources of the Empire in man-power, raw materials, 
means of communication, etc. The smaller half is devoted to a general 
discussion of these questions, and the larger half to individual regions. In each 
area some account is given of boundaries, relief and climate, resources and 
communications ; and on these is based a short discussion of the natural 
problems of defence, including the naval and military forces. There are twenty 
maps, but not one contains a single contour or any other indication of relief, 
and only one gives any indication of latitude and longitude ; it is to be hoped 
that this does not represent fairly the ideals of the Army Educational Corps. 

The general treatment is clear and sensible—on the lines laid down by 
Dr. Cornish’s books on the subject—even if neither new nor very stimulating ; 
and there is a good deal of useful miscellaneous information. Some parts are 
really well done. Such are the chapter (xii.) on alterations in the map of 
Africa; the statistics of imports—with special reference to the percentage of 
our needs which can be supplied by the homeland; the account of Trans- 
Saharan trade ; the tables of distances vid Suez and Panama (pp. 48 and 70) ; 
and lastly the treatment of some out-of-the-way points of vital importance, 
such as the inadequacy of the Khujak tunnel (p. 277). 

But many of the details, especially in the economic geography, are far from 
satisfactory ; and even the English is not above reproach, though the meaning 
is generally (but not always) obvious. While some statements are too vague, 
others are too dogmatic, many are misleading, and a few are positively 
incorrect. Thus, on p. 4 there is a definite assertion that “‘ the summer (on the 
prairie) is dry’ ; on p. 9, “‘ Egypt itself has /¢¢#/e rain”’ ; on p. 197, the south- 
west windin summer at Khartum is treated as zo¢ a monsoon ; on p. 231, “‘ The 
Transvaal is the chief gold and diamond producing region in the world . . .; 
the diamond fields are in Griqualand West, Kimberley, and east of Pretoria.’’ 
There is no reference to the salt trouble in the Mesopotamian soils (p. 254), 
and no mention of tobacco in Nyasaland (p. 221), or of the most important 
Great Circle of the Empire passing through Suez; the possibilities of Pacific 
hinterlands are much overrated (p. 134), and the value of Ceuta is much under- 
rated (p. 36). The paper, print, and general get-up of the book are good. 

L. W. L. 


Whaling. C.B. Hawes. London: W. Heinemann, Ltd. 1924. 9 x 6, 
pp. 12 + 358. Jédustrations. 155. net. 


After some short chapters on the various kinds of whale and a brief 
account of European whaling which deals mainly with the industry in 
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Spitsbergen in the seventeenth century, the author reaches his subject, which 
is really the history and adventures of the whale-ships of New Bedford, 
Nantucket, and other New England ports. The earlier chapters are very 
sketchy and bear no evidence of first-hand sources of information. But any 
charge of incompleteness which may attach to the record of the whalers of 
London, Hull, Dundee, and various Norwegian and Dutch ports cannot be 
made with regard to the story of American whaling, which is full and 
comprehensive. Dead whales cast up on the beaches of Cape Cod and 
Nantucket began the industry in New England in the eighteenth century. 
The American war of independence almost ended it, but at the close of the 
war the industry was quickly rebuilt on a new basis. Instead of being 
content with right whales inshore or an occasional sperm whale in the 
North Atlantic, the whalers went further and found sperm whales in the 
Pacific. The “off-shore grounds” became very profitable. From there to 
Japanese waters and the Sea of Okhotsk was a natural step forward, and by 
the middle of the nineteenth century New Bedford whalers had passed 
through Bering Straits into the Arctic Ocean. On the Pacific grounds both 
right and sperm whales were sought, but as whalebone or baleen, obtained 
from the right whale, rose in value at the end of last century, nearly all the 
American whale-ships made for the Arctic. 

The first of a series of blows that eventually demolished the industry was 
the Californian gold rush. Men deserted their vessels in Pacific ports where 
ships had gone to refit, and scores of whale-ships were diverted to carry 
passengers and merchandise to California. Then came the Civil War, which 
resulted in the loss of many vessels, of which a number were destroyed by the 
Alabama. But the final blow which spelled ruin to the whalers was the 
discovery of mineral oil in Pennsylvania. Gradually but surely whale oil 
was dethroned from its position of importance as an illuminant. Then came 
the Norwegian invention of the harpoon gun, which made possible and profit- 
able the capture of the quick-moving finner whales which occur in great 
numbers in high latitudes north and south. The old slow-moving sperm 
whaler had no place in this industry. Finally, the slump in the value of 
baleen killed the lingering remains of whaling in the Beaufort Sea and 
Bering Strait. New England has no whalers to-day: the last of the old- 
time ships of New Bedford was lost at sea in August 1924. 

Mr. Hawes tells vividly the long story of the fluctuating fortunes of these 
whalers. He treats not only of the commercial side of whaling and its effects 
on the coast towns, but from log-books and other records of the time he 
describes adventures, perils, and mutinies, as well as the everyday life on the 
whale-ships. His abundant material has been used with discrimination, and 
there is no overload of detail. As a record of an almost extinct industry the 
book is one of lasting value, while the reader who looks for thrill and excite- 
ment will not find a dull chapter. Owing to the death of the author, 
Mrs. Hawes prepared his manuscript for press, and has done her task 
admirably. The only omission is that of more liberal reference to other 
literature, which would have added to the value of the book as an historical 
work. There are eight coloured illustrations and a full index. 

R. N. R.. B. 
The Naval Side of British History Geoffrey Callender. London: 

Christophers. [1924.] 83 x 53, pp. 305. J//ustrations. 4s. 6d. net. 

Professor Callender has successfully achieved the difficult task of com- 
pressing many centuries of history into a comparatively small book without 
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making it a dull characterless agglomeration of facts—a result due both to 
his lively style and his mastery of his subject. The principles upon which he 
has worked were first enunciated by Captain A. T. Mahan, to whose influence, 
incidentally, he pays tribute ; his own contribution is to work them out for the 
whole course of British history. In such a study as this, it must always be 
difficult to put forward concise, unqualified, and yet invariably accurate, 
statements. Without appearing unmindful of the success of his work as 
a whole, we may question his views on one or two special points. Taking 
Henry VII. as virtually the founder of the Royal Navy, he emphasises particu- 
larly his commercial policy, represented by the establishment of the ‘‘ Staple” 
at Calais, and his Navigation Act, and ignores the fact that both of these 
policies were considerably more than one hundred years old. He also appears 
to explain Henry VIII.’s religious policy through his possession of a strong 
navy, whereas both were manifestations of his strong position as a “ national” 
king. Of the early centuries at least, it would be truer to say that internal 
national progress was reflected in the navy, and that only later did develop- 
ments on the seas powerfully influence national life. Not unpardonably, 
Prof. Callender tends to emphasize the importance of his own special field. 
One or two statements might be modified: that, for instance, the Elizabethans 
believed “‘an all-English route to the Indies could be found”; that Cook was 
the ‘‘circumnavigator of the Antarctic continent”; that “the British navy 
stood by the exiguous forces of Piedmont when they strove to evolve the 
modern kingdom of Italy.” These are, however, but small points. There 
are two maps, a drawing from Behaim’s Globe and a sketch of the Rhine 
delta, but the number might well have been increased. G. R. C. 


The Principles of Geography—Physical and Human.—_E. G. Skeat (Mrs. 
Woods). Oxford: Clarendon Press. 1923. 74x 5, pp. 432. Jllustra- 
tions. 65. 6d. net. 

A word of apology is due to the author of this admirable treatise for the 
late appearance of this notice, for which the reviewer is not responsible. The 
word “ Principles” is often used, but frequently abused, as a cloak for vague 
generalities. In this work the term is abundantly justified by the treatment 
of the subject. The broad fundamental aspects of geography are expounded 
with praiseworthy lucidity and proportion, and illustrated with numerous 
instructive examples. After an introductory section on the General Evolution 
of Ideas regarding the Earth and its Relation to the Solar System, the subject 
is put out in five sections dealing with the Atmosphere, Geosphere, Hydro- 
sphere, Lithosphere, and Biosphere. It is remarkable what an amount of 
information is compressed into these several divisions of the subject, yet there 
is no crowding, no confusion ; the exposition is always clear and precise, 
and excellently illustrated with maps, diagrams, and sketches. Nearly every 
essential point is illustrated—the historical allusions are appropriate and in- 
structive. The last hundred pages are devoted to the human side. Generally 
speaking, the least satisfactory part of geographical works is that given to 
so-called human geography : so much depends on the mode of treatment. Here 
the author has been happy in her choice of topics, and has expounded them 
wisely and successfully under the four headings of the Development and 
General Distribution of Human Life ; Special Phases of Human Concentra- 
tion ; the Origin of Cities ; Migration and Inter-communication: the Earth 
as man’s dwelling-place and the development of man in his environment being 
brought out in a truly scientific manner. The author has the happy gift of 
being able to inspire the reader with her own interest in the subject, and to 
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stimulate thought and observation. A useful bibliography is appended, and 
there is a good index. Children and young people entering on the study of 
geography are to be congratulated if they can start with such an interesting, 
reliable, and stimulating guide as Mrs. Woods places in their hands. 

E.-A. P. 


Horace-Bénédict de Saussure.— D. W. Freshfield, D.C.L., avec la colla- 
boration de H. F. Montagnier. Ouvrage traduit de l’Anglais par Louise 
Plan. Edition Atar. Geneva. 1924. 93 x 6}, pp. 434. J//ustrations. 
10 francs (Swiss). 

This is the authorized French translation of Mr. Freshfield’s standard work 
on de Saussure. The original English edition was published in 1920 and was 
reviewed in the ¥ournal, January 1921. The latest edition contains an appre- 
ciation of Mr. Freshfield’s work by M. Léon Collet, Professor of Geology at 
the University of Geneva. The volume is well produced: its moderate price 
is due to the action of several Genevese societies who subscribed towards the 
cost of production in order that the work might reach as large a number of 
de Saussure’s countrymenas possible. This is in itself a unique tribute to the 
value of this biography. 


Alfred Yarrow : His Life and Work.— Eleanor C. Barnes (Lady Yarrow). 
London: Edward Arnold & Co. 1924. 9 X 6, pp. xvi. + 328. Jdlus- 
trations. 10s. 6d. net. 


This is a detailed and interesting account of the development of the gres 
Clyde shipbuilding firm from a very small beginning made by Alfred Yarrow 
at Poplar. An early order which Yarrow obtained was for a steamer for 
Lake Nyasa, and the transportation and successful launching of the J/ala 
no doubt brought the young engineer into general notice. Later he built, 
to a special design, a steamer, Le Stan/ley, for service on the Congo, and also 
others for Gordon’s missions on the Upper Nile. More recently, he devoted 
his attention to the development of high- = craft, which played so con- 
siderable a part during the War. 


School Geography : A Critical Survey of Present-Day Teaching Methods.— 
E. R. G. Bradford. London: E. Benn, Ltd. 1924. 84 x 54, pp. 104. 
7s. 6d. net. 


Any one who is not actively interested in the teaching of school geography, 
and not a few who are, might well be struck with the appalling dullness of the 
average school text-book. He might reasonably wonder if a school course in 
geography on the lines of the average text-book would not turn the pupil away 
from all interest in geographical matters. The worst type of book is the 
medley of scraps of information of general science, followed by descriptive 
matter in which causal relationships alone are noted and enunciated with all 
the finality of proved truths. 

Mr. Bradford has boldly attacked school geography as much of it is to-day, 
stating his case from a wide experience. He finds the subject incoherent and 
not infrequently a structureless agglomeration of disconnected facts. That 
is because too great stress is laid on causal connections to the omission of 
contingencies and other correlations. He would have the teacher trouble 
less about the rational aspects of the subject, and remember that the real value 
of geographical knowledge and the geographical mode of thought lies in co- 
ordination. Geography properly taught should unify the subjects of the school 
curriculum. It often fails in this function because words and phrases are 
used which are not understood by children, and cannot be understood until 
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much “ background information ”’ has been supplied. Words are memorized, 
but they bring no mental picture to the mind: in many cases they bring a 
false image to the teacher’s mind, for his training has beentoo narrow. School 
geography, according to Mr. Bradford, must include some descriptive economics 
and sociology if it is going to develop adequate concepts or serve the social 
purpose which is the wider aim of education. The book discusses ways of 
ensuring more coherence in teaching of the subject, and gives the results of a 
number of tests made on pupils. It is a thoughtful book which no teacher of 
geography should overlook, even though the price seems unduly high. 
Bn .e.. o: 


Aids to Geographical Research.— J. K. Wright. (American Geographical 
Society: Research Series No. 10.) American Geographical Society, 
New York. 1923. 8 X 5, pp. xiv. + 244. 

This work provides the geographical student with a handy guide to printed 
sources. In the main, it is a classified bibliography of geographical periodicals 
and of general and regional bibliographies, the varying standards of the entries 
being shown typographically. The introduction briefly explains the scheme 
and offers advice concerning procedure to the intending student. There are 
also useful critical notes appended to the principal entries. Under the general 
bibliographies some mention might have been made of those in the Cambridge 
Modern History and in the ‘ Encyclopedia Britannica.’ Denucé’s ‘ Biblio- 
graphia Antarctica’ has been omitted from the appropriate section. 


Alte Reisen und Abenteuer.— Die erste Weltumseglung: F. de Magalhiaes. 

Abenteuer in Siidamerika: U. Schmide]. Die Suche nach dem Siidland : 

J. Cook. Reise zum Vorgebirge der Guten Hoffnung: P. Kolb. Die 

Entdeckung Amerikas: CC. Kolumbus. Griindung der Strafkolonie 

Sydney: A. Phillipp (séc). Francis Drake als Freibeuter in Spanish- 

Amerika. Um Hofe des Grosskhans: Marco Polo. Vom Gambia zum 

Niger: Mungo Park. Der Weg nach Ostindien: Vasco da Gama. 

Leipzig: F. A. Brockhaus. 1922-4. 73 X 54. Jllustrations and Sketch- 

Maps. 

This list of titles will give an idea of the comprehensiveness of this German 
series of cheap translations of works of travel which has appeared in recent 
years. Itis apparently designed for schools. Each volume has an introduction 
which places the achievements of the explorer in their correct historical per- 
spective : the illustrations are drawn either from contemporary sources or from 
modern ethnological works. Some preference is naturally given to German 
travellers, and in other cases German connections are emphasized, the Forsters 
in the case of Captain Cook, Phillip’s German descent, and so forth. In most 
cases the text has been considerably abridged in the translation. A series on 
similar lines might well be undertaken by an English publisher. 





THE MONTHLY RECORD 
THE SOCIETY. 


The Medals and Awards, 1925.—His Majesty the King has been pleased 
to approve the Award of the Royal Medals as follows: The Founder's Medal 
to Brig.-Gen. the Hon. C. G. Bruce, C.B., for his lifelong geographical work 
in the exploration of the Himalaya, culminating in his leadership of the Mount 
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Everest Expeditions of 1922 and 1924; the Patron’s Medal to Mr. A. F. R. 
Wollaston for his explorations and journeys in Dutch New Guinea, Central 
Africa, and many other parts of the world. The Council have awarded the 
Murchison Grant to Mr. Eric Teichman for his travels in China and Tibet ; 
the Back Grant to Captain Bernier for his work in the Canadian Arctic ; 
the Cuthbert Peek Grant to Mr. Michael Terry in support of his proposed 
journey across Northern Australia; the Gi// Memorial to Major R. E, 
Cheesman for his journey to the deserts of Jafura and Jabrin in Eastern 
Arabia. 
EUROPE 

The New t-inch Ordnance Map of England. 

In the notice of the recently issued sheets of this map, printed in the February 
number of the Fournal, the price of each sheet was given as Is. 6d., this 
having been marked on the copies sent to us. The Director of the Survey 
informs us that this was a mistake, as it has been found necessary to fix the 
price at 2s., by reason both of the larger size of the sheets and the smaller 
edition printed. 


Afforestation in the French Alps. 


We have already noted an attack by M. F. Lenoble on the policy of afforest- 
ation in the French Alps (¥ournal, 64, 345-6). A reply by P. Mougin 
appears in the Revue de Géographie Alpine, tome 12, fasc. 4, 1924, which 
deals with the evidence for the fact of deforestation and the ameliorating 
influence of forests on climate, etc., rather than the economic value of the 
timber produced. In opposition to M. Lenoble, he argues that only 23 per 
cent. of the area can be considered to be wooded, and that to be really effective 
the percentage should be at least 33; and further that far from 66 per cent. 
of the land controlled by the state being unfit for afforestation, the true figure 
is I1 per cent. He also shows, by copious quotation from historical sources, 
that in recent centuries large areas of forest have been destroyed—by the 
ravages of armies, by fires, and by industrial developments. The natural 
rate of increase was never sufficient to make good all these losses. An ex- 
periment is quoted which proved that sheep and goats are particularly destruc- 
tive of young pine shoots and saplings. As to the altitude up to which the 
mountains can be afforested, M. Mougin shows that this may depend upon 
conditions which can be modified by man. The absence of vegetation usually 
associated with forests is not a proof of unsuitability, as this would naturally 
disappear with the destruction of the trees. Avalanches, storms, etc., have 
probably contributed to the deforestation, but their action could be limited 
and repaired by a careful restoration of the conditions necessary for tree growth. 
He also minimizes the statements abcut the poor value of the timber, and 
defends the suitability of pine trees for the plantations. For the ameliorating 
influences of afforestation upon the temperature of the air and soil, and the 
increase of relative humidity of the former and the beneficial effects of the 
retention of snow, he is able to adduce much support. With regard to erosion, 
he criticizes M. Lenoble for neglecting to distinguish between torrents and 
rivers: the former will carry down large boulders and stones, which are not 
calculated in the load of a river. In 1892, for example, at least one million 
cubic metres of débris were deposited on the plain of Fayet. The works on 
the river Bourdoux near Barcelonnette proved valuable in controlling its 
floods. The occurrence of occasional calamities is not an argument against 
the general value of such works. 
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Place-names in Venetia Julia and Istria. 


A suggested system, with examples, for the assimilation of topographical 
names in the territories recently annexed to Italy on the Yugoslav frontier is 
outlined by G. Gravisi in Z’ Universo, August 1924. The communes and more 
important towns having already been dealt with by a Royal Decree of March 
1923, this article is devoted to the smaller centres of population and orographic 
features. The areas covered are more particularly those in Venetia Julia and 
Istria where the Italian and Slav elements are mixed. The examples are 
taken from Capodistria and Pisino. In some cases the change is made to 
abolish diacritical marks and to assist the pronunciation: thus Basgagli is sub- 
stituted for Bazgalji and Cessici for Cesici. One rule apparently is to represent 
the sound Z, ¢ preceded by s, by ch. This, however, often gives the pro- 
nunciation quite wrongly: the Slav KaSéergani should be pronounced Kash- 
chergani, but the Italian substitute Caschiergani would be pronounced Kas- 
kiergani. Elsewhere, moreover, he transliterates Culeti as Ziletti, and Maréani 
as Marzani. He also proposes to alter names to make the pronunciation less 
harsh, thus Cecovizza is substituted for Cvekovica: this method would appear 
to lead to purely arbitrary changes. The initial J he renders by soft G, I and J 
or omits it. If it is a genuine Slavonic letter it should also be J in Italian 
(= English Y). The substitution of Derndici for Derudiéi is nore difficult 
to understand. A large number of the topographical terms are derived from 
the plural of Slav surnames: these are not suitable for straightforward trans- 
literation, so shortened forms are suggested. Thus for Banovici, the form 
Banozzi is preferred to Banovazzi; this gives Cerozzi for Cerovci, and so on. 
Where it appears that names have been given a Slav form by the addition of 
a suffix, generally -zc, this is to be dropped; thus Bernetti is substituted for 
Bernetici, Foschi for Foschici. Orographical terms are to be altered by the 
use of common Italian terms such as bosco, lago, valle, etc. Veli Breg becomes 
Monte Grande; Krizevica, Monte Croce; Baia von Capodistria (German), 
Vallone di Capodistria. Saints’ names are to be given their Italian forms. 
Only in very exceptional cases would bi-lingual renderings of the same place 
be permitted. The writer advocates the formation of a central commission, 
assisted by local bodies, to carry out this work: after which attention should 
be given to the cadastrals. As it is apparently not suggested that names 
in purely Slav areas should be altered, it is difficult to see the advantage in 
altering Slav names at all, while the arbitrary character of the proposed 
scheme is in itself an objection. 


ASIA 
Early Relations between Japan and Indo-China. 


Much light is thrown upon the relations between Japan and Indo-China 
in the early part of the seventeenth century by the late N. Peri in the Budletin 
del’ Ecole francaise d’ Extréme-Orient, tome 23, 1923. The article is extremely 
detailed, much of the material being drawn from original Japanese sources. 
From Spanish and Portuguese accounts it is known that Japanese vessels were 
frequent visitors to the Philippines and the Malay Archipelago. In 1570a 
Japanese vessel was at Manila; another in 1589 visited Borneo, and before 
the advent of the Portuguese they had reached Malacca. Besides mer- 
chants, during the troubled times in Japan many mercenaries and pirates 
left the country. The disturbed state of affairs both in China and Japan had 
interrupted the commerce between them, and it was probably to replace this 
traffic that the trade with the south was developed. Detailed evidence as to 
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the extent of this intercourse is afforded by the existence of a collection of pass- 
ports or licences for traders, known as ‘‘ Shuin-jo.*? These were instituted 
in Japan in 1592, probably at the request of the traders themselves, who wished 
to carry some guarantee that they were not pirates. Similar ‘ passports ” 
were issued to the European traders who were beginning to appear in Japan 
about this time. They were actually made out by monks, apparently by the 
direction of a high councillor of state. Much light upon the whole system is 
to be found in the Diary kept by Richard Cocks between 1615 and 1622, when 
in the company of William Adams. Between 1604 and 1616 at least 179 of 
these passports were issued: of this number 80 were procured for trading with 
what is now French Indo-China, and 37 with Siam. The Japanese no doubt 
preferred these countries, then independent, where they could compete with 
Europeans on an equal, if not a superior, footing. For the first two years the 
number issued was very high, but the demand soon fell off. Among the 
foreigners to whom they were granted were Dutch, English, Chinese, and some 
Jesuits. The article contains accounts of the Japanese families prominently 
identified with the trade, and their fortunes. One among several appendices 
deals with their vessels: assistance in their construction was obtained from 
Chinese shipwrights, and efforts were made to get other foreign aid. In the 
main, however, the two types of Chinese and Japanese junks persisted. 


AFRICA 
A Journey in the Western Nile Desert. 


The account of a journey carried out by Mr. D. Newbold in western 
Dongola and Darfur is given in Sudan Notes and Records, vol, '7, No. 1, 1924. 
Mr. Newbold was attracted to this region by native reports of archzological 
remains, but his journey (which took him from Bara to Bir Natrun, a round 
trip of 1070 miles) also had administrative and topographical objects. The 
area comprised the grazing ground for the camels ‘of the important Kababish 
tribe, and has rarely been visited by Europeans. Another object was to trace 
the course of the Wadi Hawa, which runs south of Bir Natrun till it loses 
itself west of Dongola. Mr. Newbold left Bara on August 27, 1923, and after 
a journey of 291 miles fell in with the Sheik and his herds of camels at Khor 
el Sunt on the Khordofan-Darfur boundary. Here final preparations were 
made, Arab guides and escort obtained. Crossing a portion of the “ gizzu” 
country, he struck and followed for 80 miles the western cliff of the Jebel 
Tageru, a low mass of Nubian sandstone, seldom more than 300 feet above 
the plain. Many pieces of pottery were picked up on this stage. The first 
well was found at Qetti el Khideira, 92 miles from Khor el Sunt. At the next 
well, 17 miles on, Mr. Newbold was compelled, through sunstroke, to halt for 
a few days. Then after two more days he reached the Wadi Hawa. In its 
bed there were several kinds of bushes and grasses, and numerous gazelle. 
Several stone implements similar to neolithic celts and the sites of former 
habitations were also found. From the Wadi he struck roughly north over 
barren desert, having in sight the Jebel Rahib,a mass of blackened sand- 
stone ridges, noted for the noises like the booming of drums said to be 
heard in it. At Zolat el Hammad he found and photographed many rock 
drawings similar to those found by Hassanein Bey at Owenat. On October 5 
he reached Bir Natrun, an undulating plain rather than a valley, with two or 
three salt-pans and tiny clumps of vegetation around water-pans and springs. 
From Bir Natrun he returned by approximately the same route to the Wadi 
Hawa. Beyond it the guides went astray, but after being five and a half days 
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without water the caravan reached a rock well, surrounded by the usual rock 
drawings. This was in a chasm in the Jebel Tageru. Descending to the 
plain, Mr. Newbold then made for Abu Sofian, around which Jay many 
antiquities he was anxious to examine. These were found to include stone- 
walled compounds, a number of graves, and a large mound of red burnt brick, 
“which cannot, as far as I can see, be anything else than a dilapidated baby 
pyramid.” The general conclusion arrived at by Mr. Newbold tends to 
vindicate the theory of continuous migration into the Northern Sudan of 
desert peoples from the north-west and west from the earliest times, and 
the introduction of a Hamitic element into the riverain population. The 
remainder of the journey to Bara was uneventful. The account is illustrated 
by several plates of the archzological finds. 


AMERICA 
Work of the Stefansson Expedition in Northern Canada. 


The geological and geographical work done by the Southern Party of 
Stefansson’s Arctic Expedition in 1913-16 is described in the ‘ Report of the 
Canadian Arctic Expedition,’ vol. 11, parts A and B (Ottawa, 1924). The 
area of operations lay along the Arctic mainland coast to the east of the 
International boundary as far as Bathurst Inlet. The main base was at 
Bernard harbour, 8 miles east of Cockburn Point. Hurried reconnaissances 
were made in the Mackenzie delta, and for short distances up other rivers, 
including Rae River and the Coppermine River. The main work, however, 
was the detailed geological reconnaissance and topographical survey of the 
coast between Parry Peninsula and Bathurst Inlet, which was carried out at 
various times. The geology of the area is dealt with by Mr. J. J. O'Neill. 
His main object was the exploration of the copper-bearing rocks and 
associated formations along the coast and east of Prince Albert Sound in 
Victoria Island. The only copper-bearing rocks on the coast between Parry 
Peninsula and Kent Peninsula occur in Bathurst Inlet as part of the Copper- 
mine series. Here copper is found in series of amygdaloidal basalts, having a 
total thickness of 850 feet. At present, through the low percentage of copper 
in the veins and the comparative inaccessibility of the area, these deposits 
are not economically attractive. The prospects are much better in the 
Coppermine River area. Here the veins carry an important percentage of 
copper, and in the drifts north of the copper-bearing rocks there are large 
masses of copper, and the area is easily reached from the Great Bear Lake. 
The part dealing with the geographical work is by K. G. Chipman and J. R. 
Cox ; it gives an account of the methods employed in the survey, and the 
conditions to be fought. The survey was joined up on the west to the 
triangulation points of the Canada—Alaska Boundary Survey. A comparison 
of the results obtained with those of Franklin in 1821 showed that in several 
cases the latter’s positions were too far west, probably through errors in the 
rating of his chronometers. The report also contains hints on surveying and 
travelling: the best working season is from early March to the middle of 
June, followed by the open-water period in August and September, A list 
of Eskimo place-names is also included. 


AUSTRALASIA AND PACIFIC ISLANDS 
The Maori Population of New Zealand. 


It is often assumed that the Maori population of New Zealand is approaching 
virtual extinction. The grounds for this opinion and the prospects of the future 
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are examined by Te Rangi Hiroa (P. H. Buck) in the Zransactions and Pro- 
ceedings of the New Zealand Institute, vol. 55, 1924. Undoubtedly there has 
been an enormous decrease since the coming of the white settler. The pre- 
European population has been variously estimated from 200,000 to 500,000. 
The Colonial Government estimate for 1874 placed it at 45,000. Since then, 
with few interruptions, it has increased slowly: the census figures for 1906 
and 1921 were 48,000 and 53,000 respectively. Signs of continued increase 
are shown by the fact that in 1891 the children under 15 years of age were 
34 per cent. of the total population, while in 1921 they were 40 percent. This 
increase is due to the gradual extinction of the various scourges, civil war, 
typhoid, etc., rampant a century ago. Compared with the Polynesians, the 
Maoris, from the physical conditions of New Zealand, have shown themselves 
a hardier and more virile people. Although their old communal life has 
virtually disappeared, they have shown no desire for death or no lack of initia- 
tive, but have adapted themselves to the methods and habits of the white 
settler. As to the future, it appears probable that absorption into the white 
population will be substituted for extinction. Though the Maoris have 
increased, the whites have increased more rapidly ; in 1891, for both islands, 
there were 149 whites to every 10 Maoris; in 1921, the proporticn had grown to 
236. In two districts of the North Island, where inaccessibility or unsuitable 
conditions have retarded development, the Maoris outnumber the whites. 
In South Island, the Maoris are only 4 to each thousand Europeans. It must 
be remembered that these figures include the half-castes living with either race. 
It is calculated from the 1916 census that 12°7 per cent. of the Maoris had 
European blood in their veins. The actual figure must be higher, for in 1919 
of 814 menof the Maori Battalion, 50°1 per cent. had white blood. This pro- 
portion is likely to increase, for it appears that the proportion of females is 
much greater among Maoris of mixed blood. If this is so, the disappearance 
of the full-blooded Maori can be only a matter of time. 


United States Sovereignty over Swain’s Island. 


We are informed by the Foreign Office that in consequence of a Joint 
Resolution of Congress the United States Government decided on 3 March 
1925 to extend its sovereignty over Swain’s Island, lying some 200 miles 
N. by E. of Apia, Samoa, and to incorporate the island in United States 
Samoa. The island has been owned continuously since 1856 by three 
generations of American citizens (it is now the -property of Alexander 
Jennings), but its political status has been undefined. In 1856 it was made 
over to Eli Jennings, grandfather of the present owner, in virtue of supposed 
rights due to discovery, by the English voyager Captain Turnbull. In 1909 
taxes were levied from the then owner by the British resident commissioner in 
the Gilbert Islands, but the act was afterwards repudiated. The absence of 
settled government, and of a court for the probate of wills, has proved 
inconvenient, and has led to the present action. The island is 14 miles long 
and about 1 mile wide, with a brackish lagoon in the centre. The encircling 
coral reef has been blasted out at its western end for the passage of boats, but 
there is no anchorage. About 800 acres are planted with coconuts, and copra 
is exported. In 1919 the population consisted of about thirty adults and some 
forty children, all Polynesians or half-castes, who have a church and a 
resident missionary. The island has also been known as Quiros, Gente 
Hermosa, Olosega, and Jennings Island. 
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The Voyage of the ‘‘St. George.’’ 


The voyage organized by the Scientific Expeditionary Research Asso- 
ciation has been already referred to in the Fournal. From information 
received from the Association’s office in London we learn that the expedition 
reached Tahiti, all well, on February 17, having done good work at the 
Marquesas and Northern Tuamotu islands, at the former of which it had 
a fine reception. After spending a month in or near Tahiti, the St. George 
sailed on her homeward voyage on March 19, and will call at Easter Island 


ex route for Panama, to which last letters for members of the party may be 
posted up to May 9. 


HISTORY OF GEOGRAPHY 
An Early Printed World-Map. 


The World-map of Hans Riist, now in the Pierpont Morgan Library in 
New York, which has been made known by a facsimile recently published by 
Ludwig Rosenthal of Munich, is of considerable value for the history of 
cartography from two different points of view. If the date claimed for it be 
correct it must take rank as the earliest known printed map. For it is said 
that the drawing, colouring, language, and the technique of the wood-cutting 
all point to a time not much later than the middle of the fifteenth century, 
while the maps given with the Rudimentum Novitiorum did not appear until 
1475. As no indication of the date can be gathered from its geographical 
contents, this question must be left to the experts in its other aspects to decide. 

Regarded as a copy of an earlier design, the map is of great interest to 
students of medizval cartography, for not only does it differ from the known 
early printed examples, but it records a variety of mappzmundi of which 
no other example remains. That it was copied rather than composed by 
Hans Riist may be inferred from its typical medizval characteristics. The 
map, which bears the title “Das IST DIE MAPA MUDI VN ALLE LAND VN 
KUNGKREICH WIE SIE LIGEND IN DER GATZE WELT,” is circular, measuring 
274.cm.in diameter. It is of simple cecumenical type giving no indication 
of any austral continent nor of any formal tripartite continental divisions. 
The encircling ocean contains many islands and one ship. The four cardinal 
winds are represented by human heads, while the remaining eight are 
named only. In the east the Garden of Eden, from which issue the usual 
four rivers, occupies the place of honour at the top of the map. Near 
this is the land of Gog and Magog, while Purgatory appears in the north. 
But the entrance of the Red Sea into the land-mass from the south instead 
of from the east gives Africa a much more restricted area than is usual in 
mappemundi of this type, and no western Nile is indicated. Neither is the 
usual separation of Europe from Asia by the Black Sea and the Paludes 
Meotides represented. The centrality of Jerusalem indicates an original of 
no earlier date than the twelfth century, while the numerous vignettes of 
legendary peoples in the north and in the south-east probably point to a later 
date. The map resembles other fifteenth-century examples in its great con- 
fusion of geographical detail. France appears to the south-east of Spain ; 
Rome is considerably to the east of Venice ; Athens is placed in the Italian 
peninsula and Macedonia in Africa. 

Below the main map are two smaller diagrams, each ro} cm. in diameter. 
That to the left represents the four elements: land in the centre, with waters 
beneath and the elements of fire and air above, The diagram on the right, 
while ostensibly setting out the o/Aumene in T—O form, in reality harmonizes 
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with the cosmographical scheme by illustrating that theory which supposed 
one hemisphere to be entirely occupied by water. M. C. A. 


A Seventeenth-Century Dutch Atlas. 

A brief account of the discovery in the Vatican Library of an important 
manuscript Dutch atlas of the seventeenth century is given by Dr. F. C. Wieder 
in the Mededeelingen van het Nederlandsch historisch Instituut te Rome, 
4, 1924. The Atlas was brought to his notice by Monsig. G. Mercati in the 
previous year. It had formerly been in the possession of Queen Christina of 
Sweden. The title page runs “‘ Wereltlycke Verthoningen Der Zee Kusten, 
en Verscheide Aenpaelende Gewesten, Van Africa, America, En een Gedeelt 
Van Europa . . . Door Johannes Vingboons,”’ and its contents include maps 
and drawings of the various Dutch settlements. The name Vingboons recalled 
to Dr. Wieder an inquiry he had previously made about a MS. Atlas attri- 
buted to the same man, which had been dispersed some years before. Part 
had gone to the late Henri Harrisse in Paris, but only one map, of the West 
Indies, bore the name Vingboons. The whole had, however, been described 
by N. N. Posthumus in 1887, and appeared then to have contained unknown 
maps of the New Netherlands. These two atlases were evidently the work of 
the same draughtsman, whose name probably occurred on the title-page of 
the example which had been broken up, and which was said to have been 
made for the Dutch West India Company. It is doubtful whether, as has been 
asserted, Vingboons actually voyaged to America and Africa to collect the 
requisite information; the drawings seem to have a common origin, now 
lost, with those published by Barlaeus in his work on Brazil in 1647. The 
atlas, which Dr. Wieder considers to date from about 1665, is to be repro- 
duced in his forthcoming series of early maps and plans entitled ‘ Monumenta 
Cartographica.’ 

GENERAL 
Honorary Member of the Society. 


On the occasion of the celebration at Cairo of the fiftieth Anniversary of 
the foundation of the Royal Geographical Society of Egypt, the delegate of 
the R.G.S., Major-General Lord Edward Gleichen, conveyed to the King of 
Egypt an invitation that he should be enrolled as an Honorary Member of our 
Society; and His Majesty was pleased to give his consent. 





OBITUARY 
Sir George Ruthven Le Hunte, G.C.M.G. 


S1r GEORGE LE HUNTE, who died at Crowborough on the 29th of January last, 
had been a Fellow of the Society since 1899, and served on the Council from 
1916 to 1919. Though not especially a geographer, he had incidentally 
learned much of the many different parts of the world in which he had chanced 
to live and work ; and he was always able and willing to impart this knowledge. 

An Irishman, born in Co. Wexford in 1852, he passed through Eton and 
Trinity College, Cambridge, and was reading for the Bar when, in 1875, 
he became Private Secretary to Sir Arthur Gordon, afterwards Lord Stanmore, 
and thus got the chance which shaped his whole after career. 

Sir Arthur Gordon had just taken:in hand the very serious task of trans- 
forming the oféra bouffe kingdom of Thakombau Rex into the British Crown 
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Colony of Fiji. He was most extraordinarily happy in his selection of the 
young men whom he attached to his staff: in William (afterwards Sir William) 
MacGregor, A. P. Maudslay, L. F. Knollys, Arthur Gordon the younger, and 
George Le Hunte, he made a magnificent addition to the few Europeans 
already resident in the Fiji Islands who were in any way suitable as officials 
under the new régime. 

Within a few months of the hoisting of the British flag, a crisis which might 
have proved more than sufficient to test the strength of the new control arose. 
The islands of the group had been’ceded to the British Crown by the more 
powerful native chiefs who had domineered over the sea-coasts and lower 
lands, but had never obtained control over the wilder tribes of the mountainous 
and almost inaccessible interior. The salt-water folk had, nominally at least, 
accepted Christianity and British rule ; but the mountain folk, especially those 
of the wild and almost totally isolated country along the Singatoka river, 
on the western side of Viti Levu, were far from so doing ; they not only feared 
and resisted any approach of European influence into their mountain strong- 
holds, but more and more frequently descended into the plains and savagely 
attacked even the low-country Fijians who had accepted the white men’s rule. 

Sir Arthur Gordon, realizing the necessity, however much he might regret 
it, rapidly and effectively reduced these wild folk to order, in the ‘‘ Little War’’ 
the records of which are hidden away in the privately printed ‘ Letters and Notes 
written during the Disturbances in the Highlands (known as ‘the Devil 
Country ”’) of Viti Levu, Fiji, 1876.’ For his campaign Sir Arthur used, not 
the few soldiers—-Royal Engineers who were in the islands to make roads— 
but the members of his civilian staff, working under his personal direction. 
Carew, the Commissioner of the district lying nearest to the area of disturbance, 
Arthur Gordon the younger, and Knollys were the first-appointed leaders of 
the loyal natives ; but very soon Le Hunte was added, as the sequel to a visit 
of inspection by the Governor to the front. ‘‘ This in case you turn up,” wrote 
Knollys to Le Hunte, ‘‘ as I hope you may, His Excellency having told me he 
had sent for you, as soon as it appeared likely that there would be such a row 
as would suit an Irishman.”” The event proved that this particular Irishman 
and this particular job were exactly suited to each other. Love of a row, 
together with his great innate tact and his kindliness towards all, friends or 
foes, with whom he was brought in contact, carried Le Hunte through as difficult 
a job as ever a man of his age and inexperience tackled. 

By August order had been brought about, as gently as was possible under 
the circumstances ; and thenceforth ‘‘ the Devil Country” and its folk were 
kept well in hand. Immediately afterwards Sir Arthur Gordon notes that 
“Mr. Le Hunte visited nearly all the towns which had sent in their submission 
and many towns in the Nandi district previously unvisited. In every place 
he was received with the greatest cordiality and goodwill, and found the new 
order of things fairly established.” 

Le Hunte, his good name thus established, remained in Fiji, in various 
offices, till 1885, when he went to the West Indies as President of Dominica, 
and, in 1894, to Barbados as Colonial Secretary. In 1897 he was trans- 
ferred to Mauritius, also as Colonial Secretary. 

After that he broke back to Australasia, succeeding his old colleague of 
Fijian days as Lieut.-Governor of British New Guinea, and there doing good 
and congenial work, from 1898 to 1903, in native administration. 

He was next offered, and accepted, the State Governorship of South 
Australia, where, from 1903 to 1908, he discharged such duties as were required 
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of him with his habitual common sense and geniality, but not without some 
regret for the times when he exercised greater power of initiation. 

His wife’s health—he had married in 1889—and his own, together with a 
desire to be nearer home and their children, induced him to accept the Governor- 
ship of Trinidad in 1908 ; and from that, as from the Colonial Service, he finally 
retired in 1916, thenceforward devoting himself strenuously to war work 
and especially to forwarding the Boy-Scout movement. Never was there a 
more useful civil servant, nor a more humane and kindlier man. 
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MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 1924-1925 


Tenth Evening Meeting, 23 March 1925.—The President in the Chair. 


ELECTIONS.—Wilfrid John Bennett ; George Byfield, F.R.A.S.; Rev. C. S. 
Cory Elvin ; Lord Glentanar ; William Howarth; Rev. George Edwin Knapp- 
Fisher, M.A. ; Victor Myers ; Alfred E. Orr; Alfred James Ostheimer ; Mrs. 
Dorothy Una Ratcliffe; Captain J. A. Robinson, 1.A.; James Ronaldson ; 
Rev. Thomas Harold Senior; George E. Scott, 0.B.E.; John Leonard 


Simpson, M.B.E., F.R.C.I.; Mrs. Evelyn Spottiswoode ; John Henry Webster 
B.A.; M. A. Wetherell. 


PAPER: Across North-East Land. F. G. Binney. 


Eleventh Evening Meeting, 6 April 1925.—The President in the Chair. 


ELECTIONS.—E. C. Barnes; P. A. Bruce, B.A.; G. J. Buxton; Dr. L. N. 
Chang ; Francis de Burgh, F.R.C.I.; Lawrence O. Desborough; Rev. A. D. 
Dixey ; Mrs. Eckstein ; Thomas Blackadder Gilchrist, M.D., D.P.H.; Mrs. 
Annie Richardson Hatley, B.sc.; Captain M. S. Lush, M.c.; Sidney Leonard 
Mainprize, M.A. ; Norman Nairn; Mrs. Katherine Routledge ; Richard John 
Hamilton Sidney, M.A. ; Mrs. Doris Forbes Skrine ; Edward James Stephens ; 
Mrs. Rosabelle Vipond ; Alfred White ; Sir Percy Wyndham, K.c.M.G. 

PAPER: Some Excursions in Oman. Major-Gen. Sir Percy F. Cox. 


Sixth Afternoon Meeting, 20 April 1925.—The President in the Chair. 


PAPER: The Determination of Gravity at Sea in a Submarine. Dr. 
Vening Meinesz. 
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